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LETTER OF TRANSMITTAL 


To the Oregon State Highway Commission. 


Gentlemen: I have the honor to submit herewith a report of the work 
_ of the State Highway Department, together with recommendations as pro- 
vided by law. It is included in Chapter One of the accompanying report. 
Respectfully submitted, 
(Signed ) JOHN H. LEWIS, 
State Engineer. 
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HIGHWAYS AND WATER RESOURCES 


This is the sixth biennial report of the present incumbent as State 
Engineer, and the third annual report of the State Highway Department. 
It is divided into two chapters. 


Chapter I—Is a report of the work of the State Highway Department, 
with a discussion of laws and road policies, including certain recommenda- 
tions. For the period beginning May 22, 1915, and ending November 
30, 1916. . 


Chapter If—Deals with the administration of laws relating to the water 
resources of the state. Covers the biennial period beginning December 1, 
1914, and ending November 380, 1916. 

During a considerable part of this biennial period the State Engineer 
has divided his time between the departments under his general super- 
vision, as found necessary in meeting the various problems presented for 
solution. Owing to the necessity of revising many of the contracts, forms 
and practices in the Highway Department, considerable time has been 
devoted to this work. These changes have only been made after thorough 
investigation of each problem, and it is believed the department is in a 
position to handle without special difficulty the work now before it, 
amounting to approximately one million dollars, principally in cooperation 
with various counties. This work must be gotten under way early in the 
spring. : 

In order to facilitate this reorganization of the highway work, it has 
been necessary on occasions for Percy A. Cupper, assistant engineer in 
the Water Resources Department, to undertake additional responsibilities, — 
and I am deeply indebted to him for his loyalty and faithful service. Mr. 
Cupper has been connected with the department since its creation in 1905. 

The most important and difficult period in the life of any department 
is at the beginning, when the innumerable questions of practice and policy 
must be decided, and working forms and instructions prepared, in addition 
to the field inspections necessary in keeping closely in touch with the work. 

Finding it necessary to install a new system of accounting, to revise 
many of the contract forms to prevent disputes, to change from the rail- 
road practice of surveying roads to the base line system developed in New 
York for highway surveys, in order to reduce the cost of such work it 
became necessary to get out definite detailed instructions, so that each 
field party could conform to uniform standards of work. This information 
in such form is also available to the counties. 

A manual of instructions for the account number system of cost keeping 
has been prepared and published as Bulletin No. 2 of the State Highway 
Commission. 

A bridge manual giving state standards, with detailed instructions for 
building and maintaining bridges, has been issued as Bulletin No. 8 of the 
department. 

A manual of instructions for field and office use has been issued in 
mimeograph form and is known as Bulletin No. 4. 

Contracts for grading jobs and for bridge work have been revised, and 
progress made along a number of other important lines. 

With this organization work well advanced, and field and office forces 
accustomed to working under the present system, it is believed that little 
difficulty will be had in caring for the work intrusted to the department. 
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CHAPTER I 
STATE HIGHWAY DEPARTMENT 


The State Highway Department is a comparatively new institution. It 
may be said to be still on trial. The funds at its disposal are only about 
five per cent of the total road expenditures of the state. While the results 
to date in the actual building of state roads is small, yet it is believed that 
the experience gained by the department will be invaluable in pointing the 
way for putting all future state and county road work upon a better business 
basis. 

It is therefore believed that the people are deeply interested in knowing 
the lessons learned from the experience thus far had, to be used as a guide 
in framing laws and policies, to aid in the wise expenditure of a much 
larger sum to be expended in the immediate future. 

Before taking up a detailed report of the work to date, the more impor- 
tant matter of present and proposed legislation will, therefore, be discussed. 
This discussion will deal not only with state roads, but also county and 
district roads where expenditures aggregate twenty times the state road 
levy. 

The law directs the State Engineer to inquire into these matters, and 
make such suggestions respecting matters of legislation as he may deem 
necessary in his report to the State Highway Commission. 

Law is the necessary foundation for all road expenditures. If existing 
laws are bad, inefficiency and waste are inevitable. If they are good, the 
administrative officers should be held strictly accountable for good results. 
Whether good or bad, the laws should be strictly enforced so that the people 
may determine what remedies should be provided to cure existing defects. 
We will, therefore, inquire first into the condition of existing laws. With 
such inquiry as a basis, recommendations for their improvement can then 
be made. 


PRESENT LAWS UNSATISFACTORY 


Our present laws, under which from four to six million dollars is being 
expended annually for roads in Oregon, are believed to be entirely unsuited 
to present-day requirements. Of this enormous total only $233,000.00 is 
expended by the state, and there is no well defined method of corelating 
state and county road work. 

We have no complete and consistent road code, but rather a great mass 
of more or less unrelated sections of law, enacted at different times during 
the past sixty-five years, through a gradual process of enactment, repeal 
and amendment. 

There are something over 500 sections of law on our statute books 
today dealing with roads. This. is perhaps two or three times too much. 
Some of these sections are in direct conflict with each other. Others are 
exact duplicates. Still others are duplicate as to intent, although the 
wording is different. This is particularly confusing. All sections relating 
to the same subject are not brought together in one place. This makes 
the law difficult to administer, as well as confusing when it comes to the 
enactment of amendments. 

In addition to having so much law that it is very difficult, if not impos- 
sible, for laymen and even lawyers, in many cases, to determine what the 
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law really is. We have too many road officials in independent authority. 
They render no comprehensive report or accounting to the public. This 
condition encourages carelessness and inefficiency, invites dishonesty, and 
makes law violation common practice throughout the state in road work. 

We have over 1,000 state, county and district officials who act more or 
less independently of each other in the matter of road expenditures. There 
is likewise too much shifting about of these officials. It is thus impossible 
to adopt and enforce any consistent policy extending over a series of years. 
By the time one of these road officials has learned, through bitter and 
expensive experience, how to build, or maintain a particular type of road, 
he is replaced by someone else who makes the same mistakes, only to be 
replaced again by the time he has become efficient. There is thus no 
opportunity for the public to build up a highly trained, technical organi- 
zation to handle this branch of the public work. Young men of ability 
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prefer private work to public work, as great corporations know the value 
of continuity in service, and have arranged schedules for promotion for 
ability and length of service, with pensions during old age. Until public 
servants can feel that there is some chance of reward, or at least permanent 
employment, it will be difficult to arouse that enthusiasm for the work 
which is necessary for highest efficiency in any large organization. 


LACK OF CONTINUITY OF EFFORT 


Lack of continuity of effort and service is believed to be responsible at 
present for the greatest waste of public funds. To give accurate figures 
as to the extent of this loss would be impossible. A few instances will be 
given, however, to illustrate the point. In one county two steel bridges are 
under construction where the cost is estimated to be greater than the cost 
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of changing the road to the opposite bank, thus eliminating both bridges, 
and serving the people and traffic just as well. If the original locator of 
the road had contemplated such expensive bridges he would have located the 
road on the other bank. In another county a main trunk road is being 
built like a railroad, practically on level grade in a wet country, with long 
tangents:and. correspondingly heavy cuts and fills, where the fills are on 
soft grounds, causing shrinkage or settlement, in’ some cases as: much as 
100 per cent, and corresponding: difficulty in building culverts. The 
engineer had no previous training in highway location. Again, sections of 
road of unnecessary width have been built on local roads where a uniformly 
narrow width would serve all purposes. Also, expensive county roads have 
been constructed in rock on state trunk roads, where the same will have 
to be abandoned in a few years, as it isitoo steep for adoption as a state 
trunk line. It takes continuity of service and effort to think in state or 
county units, and plan not only for the present, but also for the future. 


LACK OF PLAN OR ROAD POLICY 


The individuals are not so much responsible for these apparent errors, 
as it is the system. It is practically impossible under the® present plan to 
classify and systematize our road work, or to. work for a series of years 
toward the completion of any consistent plan for each county and the state. 

Divided authority is another glaring defect in present road laws.) This 
means divided responsibility, which often means. no. responsibility. 


LACK OF PROPER COSTKEEPING RECORDS: 


One of the most annoying defects in the present system, to those desiring 
to improve it, is the fact that few, if any, counties have preserved proper 
engineering plans or records of work done in the past, or cost keeping 
records to show how much per mile, or how much. per cubic yard, or other 
unit, this: work has cost. — 

Such: records. of course cost money, and the engineer, or roadmaster, 
not. being responsible for general results, but only for the detailed work 
assigned to him, neglects these records, which could be made at the 
outset, at very little if any extra cost. The board not appreciating the 
value to the public of such records, and the making of periodic accountings 
in detail to the public, in general oppose any extra expenditures for such 
work. 

The result is that we are all groping around in the dark, and the people 
have not as yet become educated to the cost and value of records and 
system. 

During the past sixty years road work has increased from the day 
labor system, with little or no cash expenditures, to the enormous expend- 
iture of about six million dollars in some years. Yet we still have county 
road officials in some cases seeking election upon a platform of so-called 
“practical economy” or keeping track of public work and expenditures 
through mental notes, thus saving the cost of records. If records’ did not 
result in far greater savings to corporations than such records cost, they 
would not be kept. The public must expect to make reasonable provision 
for overhead expense. While it is easily possible to overdo the matter of 
records, yet it is not urged that we go from one extreme to the other. 
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PROPERTY ACCOUNTS 


For economical work considerable money must be expended by the 
counties and the state in heavy and expensive machinery, such as rock 
crushers, auto trucks, road rollers, road graders, drags, ete. 

A careful record should be kept of all this equipment, see that it is 
kept in use as much of the time as possible, charge a proportionate part 
of the original cost to each job and ultimately when worn out, make a 
record of its worn out condition and ultimate disposal. 

The keeping of such a record and with a little care of nonexpendible 
public property, much saving would result. It would not be possible under 
such system that road rollers, plows and other equipment would be for- 
gotten in isolated parts of the counties or that some of the public property 
has been loaned without compensation to favored contractors. The 
prevention of this waste cannot be secured without records, and these 
cannot be had without organization and system. 
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PRESENT LAWS 


Until 1918 when the State Highway Commission was created, there 
had been practically no change in our system of road administration since 
the establishment of the Territory of Oregon. This recent legislation gives 
evidence of being hastily drawn, and more or less mutilated during process 
of enactment. It is evident, however, that its framers only intended it 
as the beginning of a new system for the administration of road expend- 
itures in Oregon. 

With all of the precedent we have to follow in the matter of road legis- 
lation, it seems unecessary for us to experiment further in this important 
matter. We should profit by the mistakes of others, and improve upon 
the best system that has yet been devised. 
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As a proper foundation for the suggestions for legislation which are to 
follow, it seems advisable that ,we attempt to trace briefly the history of 
our present laws, and follow this with a number of brief outlines of the 
laws of other states and countries. In this way we may know to what 
extent we are following or improving upon systems that have been thor- 
oughly tried out. 


OUTGROWTH OF ENGLISH LAWS 


Our present laws governing road expenditures by counties seem to 
be an outgrowth of the more recent road laws of England. They, however, 
do not appear to be even as good as these English laws, as responsibility 
there is more specifically fixed. County roads for administrative purposes 
under such laws are divided into two classes, namely, (1) main roads 
(formerly kings highways) and (2), by roads or “other roads’ which only 
serve a small area. 

“The distinction between these two classes was recognized from the 
earliest times; but it only became important when the various turnpike 
acts of the last century began to be passed. Under these acts, the control 
of each class was vested in trustees who were authorized to collect tolls, 
so that all who used the roads would be compelled to bear the burden of 
maintenance and upkeep.” , 

These old turnpike acts seem to have been far more scientifically 
prepared to meet the conditions then existing than our modern laws to 
meet present day requirements. 


ENGLISH TURNPIKE ACT OF 1773 


The following abstract from one of these turnpike acts, passed in the 
thirteenth year of the reign of King George III (Chap. 84 of 13-14 Geo. IIT) 
is well worth quoting here, and indicates that even in those days it was 
occasionally necessary to reform road laws on account of changing traffic 
conditions. 

The laws for the general regulation of turnpike roads within that 
part of Great Britain called England, are in some respects ineffective, 
and require amendment; wherefore, for remedy thereof, be it enacted 
by the King’s most excellent majesty by and with the consent of the 
lords spiritual, and temporal, and commons, in this present parliament 
assembled, and by authority of the same. That it shall and may be 
lawful for all trustees appointed by an act or acts of parliment for the 
repair of any Turnpike road, or any five or more of them, at some 
public meeting, if they shall think proper, at any or as many gate or 
gates, bar or bars, as they have erected or shall erect, for the receiving 
of any toll or tolls, or upon any part of the road within their respective 
jurisdictions, and at such a distance from any turnpike bar or toll-gate 
as they respectively shall think requisite, and expedient, to order and 
cause to be built or erected, a crane, machine or engine, proper for the 
weighing of carts, wagons, or carriages, conveying of any goods or 
merchandise whatever; and by writing, signed by them, of any five or 
more of them, to order all and every, or any such carriage or carriages, 
which shall pass loaded through any such gate or bar, to be weighed to- 
gether with the loading thereof; and for them, or any five or more 
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of them, or for any person or persons empowered by any five or more 
of them to receive and take, over and above the tolls already granted, 
or hereafter to be granted, the sum of twenty shillings for every 
hundred weight of one hundred and twelve pounds to the hundred, 
which every wagon or cart hereafter described, together with the load- 
ing thereof, shall weigh over and above the weights hereafter allowed 
to each of them respectively; (that is to say), to every wagon or 
four-wheel carriage, having the fellies or rolls of the wheels of the 
breadth of sixteen inches, eight tons in summer and seven in winter, 
to every wagon or wain, having the axletrees thereof such different 
lengths that the distance from wheel of the nearer pair of the said 
wheels, be not more than four feet two inches, to be measured at the 
ground, and that the distance from wheel to wheel of the other pair 
thereof be such, that the fore and hind wheels of such wagons and 
wains shall roll only one single surface, or path of sixteen inches wide, 
at the least, on each side of the said wagons or wains, and having 
the fellies thereof the breadth of nine inches from side to side at the 
bottom or sole thereof, six tons ten hundred in Summer and six tons in 
winter; to every wagon or four-wheeled carriage, having the sole or 
bottom of the fellies of the wheels of the breadth of nine inches, six 
tons in summer, and five tons ten hundred in winter; to every cart 
having the fellies of the same dimensions, three tons in summer, and 
two tons fifteen hundred in winter; to every wagon having the sole or 
bottom of the fellies of the wheels of the breadth of six inches, four 
tons five hundred in summer, and three tons fifteen hundred in win- 
ter; and to every such wagon so constructed as to roll and actually — 
rolling a surface of eleven inches, by the wheels thereof, five tons 
ten hundred in summer, and five tons in winter; and so forth and so 
forth, * * * and that for the several purposes aforesaid, it shall be 
deemed summer from the first day of May to the thirty-first day of 
October, both days inclusive, and winter from the first day of November 
to the thirtieth day of April, both days inclusive; which said additional 
toll or duty hereby granted, and made payable, shall and may be levied 
and recovered upon any person liable thereto. * * * and the money 
shall be applied to the repair of the turnpike road where the same 
shall be: collected.” 


-Many other interesting details are provided for the enforcement of this 
act. Wagons employed only in husbandry or carrying only manure for 
land, hay, straw, fodder or corn unthreshed, or lime, are exempt from the 
payment of toll, but must be weighed as others 

More than twenty miles out of London, only wagons having a wheel base 
of specific dimensions were permitted. No nine inch four-wheeled wagons, 
to be drawn with more than eight horses, narrow wheeled wagons not to 
be drawn by horses in pairs, and other similar restrictions. Similar spec- 
ifications were provided for wagons and carts of other dimensions. Suit- 
able penalities were also provided for the enforcement of such act. 

The privilege of collecting tolls and maintaining the roads to be let “hy 
auction to the best “bidder.” The law is in much detail, and is followed 
by numerous forms specified for use in connection with various acts of the 
public ‘officials. } 
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OREGON LAWS FROM IOWA 


The road laws of Iowa and many other central and eastern states seem 
to have followed the practice in England, after the repeal of the toll pro- 
visions mentioned above. That is providing for county and district control. 
However, no very clearly cut division as to the duties and responsibilities 
of each of these jurisdictions seem to have been provided. 

Many of the early settlers in the Territory of Oregon were from Iowa. 
The first session of the legislature which met at Oregon City, July 16, 1849, 
adopted the laws of Iowa as a guide. No session laws were printed, and 
there seems to have been some doubt as to just what laws were in force. 
When the special session of May 2, 1850, met in Oregon City, a committee 
was appointed to select and print twenty of the laws of Iowa which would 
be of greatest service to the people. Among these were two chapters on 
roads. These were adopted in Iowa in 1848 and provide for the control of 
county road expenditures by the county courts, and road supervisors, sub- 
stantially as found in our laws today. Roads to be located by road viewers, 
and in many cases the language was identical to that in our present laws, 
the principal point of difference being that road taxes were paid in labor. 
All miale citizens between the ages of twenty-one and fifty years were 
compelled to work on roads three days each year under the direction of the 
supervisor within whose district he resided. 

This labor law with a few changes respecting penalties and other points 
remained upon our statute books until February 1905, when it was repealed. 
A money tax is now levied for all road purposes. 

While Oregon has been content to adhere to these old laws, the state 
of Iowa has enacted one of the most progressive road laws of any of the 
States. We could not do much better than again copying the Iowa law. 


OREGON ROAD LAWS 


Existing road laws are so lengthy and so poorly arranged that but few 
people have any definite idea as to their detailed provisions. No county 
or district reports in summary form are rendered to the people, and it 
is very difficult for any large body of our citizens to get a clear cut idea 
of the present system, or results which are being accomplished with the 
funds that are available. 

- An outline of this law assembling all information dealing with a single 
subject under one head has been prepared and issued as Bulletin No. 1 of 
the State Highway Commission. 

Attention will here be called only to some of the apparent defects in 
this legislation in order to show the need of revision along lines of the 
highly systematized organizations which have been developed in other 
countries through centuries of experience, as hereafter described. 


STATE LAWS 


Our present State Highway. Law provides no definite plan to be fol- 
lowed in state road construction. 

Section 6 of Chapter 339, Laws of 1915, provides that “said Engineer 
shall within one year from the passage of this act, prepare a map of the 


s 
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main highways of the state as in his judgment are of sufficient importance 
to be designated as a system of trunk or state roads to be improved and 
maintained at the cost of the state, and report the same to said commission 
for adoption by it as a proposed system of trunk or state roads, which if 
adopted by it, shall be improved as soon thereafter as possible under such 
rules and provisions as said commission may prescribe.” 


’ NO DEFINITE PLAN 


The Attorney General, held in an opinion dated February 25, 1916, with 
reference to changing this map or state road plan, that the Highway Com- 
mission has full authority over this map or plan, and may upon recom- 
mendation of the Engineer, revise it, add to or subtract from the roads 
thus designated whenever in its discretion it deems wise to do so. He 
explains that there was no date fixed by law when the commission must 
adopt such map or plan, and for this reason could change it at any time. 

It has been pointed out that the original map as approved by the com- 
mission was not approved by the Highway Engineer until June 3, 1914, 
which is not within the one year prescribed by law. While it may be 
possible to prove that this map was at least largely prepared before such 
date of approval, yet there is some doubt as to whether or not the Highway 
Commission can legally expend money upon such roads. This doubt should 
be removed by further legislation. 


STATE CANNOT CONDEMN RIGHT OF WAY 


The present law is incomplete in that it fails to give the State High- 
way Commission power to purchase or condemn necessary rights of way. 

The state is now expending money upon property owned and controlled — 
by the county court. If such court were not satisfied with the location 
of a state trunk road, it could refuse to open such road as it alone has 
power to condemn. After the road was constructed, the county court could 
fence it up, in case of dispute over questions of maintenance or any other 
matter. 


STATE SHOULD MAINTAIN ROADS 


Maintenance is of equal, if not of greater importance, than the construc- 
tion of roads. Where the state takes over and constructs a section of a state 
route, provision should be made for not only securing new right of way, 
but also for securing a transfer of title from the county court to the state 
of such property as may be in its possession, and thereafter the state 
should maintain this section of the road. This would gradually develop a 
system or standards for this class of work which could be followed or per- 
haps improved upon by the counties. It would give the department a better 
chance to care for its organization during winter and spring, so as to have 
a nucleus of experienced men available during the height of the summer 
construction season. Prior to the construction of any particular section 
and the vesting of title in the state, the counties should be required to 
maintain such roads as may be in passable condition on the adopted state 
routes. 
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BRIDGES AND CULVERTS 


The present law should be strengthened in the matter of the design and 
construction of bridges and culverts. 

The state should not permit the construction by any county of a bridge 
or culvert which is too light, or of such design that it will not safely carry 
the loads expected to come upon it. In case any county or inter-county 
‘bridge is not of a safe design, or has served its reasonable life and is unsafe 
for public use, there should be sufficient power lodged in the State High- 
way Department to condemn and close such bridge. 

All plans, specifications and estimates of cost prepared by or under the 
direction of the county courts for county, or inter-county bridges and cul- 
verts should be submitted to and receive the approval of the State Highway 
Department before such court should be authorized to advertise for bids. 
Such action would tend to standardize this work and make the best 
practice in any county, or of the state department available to each county 
in this technical branch of the work. A copy of such approved plans, 
specifications and estimates should be kept on file at Salem. 

This is along the lines of similar approval by building inspectors in cities 
of all building plans before any owner or contractor can proceed with the 
work. His plans must conform to certain well developed standards of 
strength, location, height and safety in case of fires for the protection of 
the public. . 

The State Highway Department must maintain a bridge department for 
its own work and to a limited extent could prepare plans and specifications, 
and supervise construction of county or inter-county bridges upon request 
as now provided by law, in addition to the approval of plans as above sug- 
gested. 

The present pratice of many county courts of inviting bids on general 
information, giving only the length of span, width of bridge, and general 
description of the material to be used, such as concrete, steel or wood, 
should be discontinued. 

In a recent decision by the supreme court of one of our states, it was 
held that “authorities are practically unanimous in holding that there can 
be no active, intelligent or open competition among bidders unless plans 
and specifications are open to inspection, which are sufficiently in detail 
to afford to all bidders an equal opportunity to bid upon exactly the 
same project or proposition.” 

Some counties inspect each bridge annually. All counties should be 
compelled by law to do this, and to forward a copy of the inspector’s report 
to the State Highway Department on uniform blanks to be provided. Suit- 
able penalties to enforce such provisions should be provided. 


RAILROAD CROSSINGS 


The present law relating to the separation of grade crossings between 
highways and railroads should be strengthened. The Public Service Com- 
mission should be given power to order a grade separation in special cases 
where the public is exposed to great danger. The commission should 
also be given the power to apportion the cost between the railroad company 
and the public of such grade separation, and determine whether the public, 
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the company, or both in cooperation should direct the work. Similar 
authority should also be given the commission to apportion the cost be- 
tween the public and the railroad company where existing crossings are 
eliminated through the re-location of existing roads. 


PAYMENT OF ACCOUNTS 


Bach member of the Highway Commission must approve all vouchers 
in. connection with the work of the office. The members of this commission 
serve on many other similar boards, and occasionally long delays occur in 
securing the approval of vouchers. Many federal departments are so or- 
ganized that payments of employes can be made within a few days after 
the:first of the month. State employes usually get their checks twenty to 
twenty-five days thereafter or later in case of unusual delays. 

It will be very annoying on cooperative road work with the United 
States if the state cannot pay its bills as promptly as the federal govern- 
ment. Employes who need their money cannot understand why the state 
cannot pay aS promptly as the federal government. 

- Under present practice it is impossible for the state to claim discounts 
for cash or payments within ten days as offered by many business houses. 

Employes on force account should be paid off in cash in case of dis- 
missal. The state requires this of private corporations and employers. It 
should make provision for similar payment on state work. At present we 
are able to handle these cases only through the cooperation of banking 
institutions interested in promoting the work. 


LAW CONSTRUED BY COURT 


Because of an amendment during the closing hours of the last legis- 
lature to the bill consolidating the work of the State Highway Engineer 
with that of the State Engineer, there was much uncertainty as to whether 
or not the act was intended as a consolidation measure, with the State 
Engineer in responsible charge of the engineering work. This amendment 
provided for the appointment by the Governor of a chief deputy to the — 
State Engineer at a salary of $3,000.00 per annum who was to take over and 
perform all work heretofore performed by the State Highway Engineer 
making his own appointments. The State HEngineer was, however, re- 
quired to give a $10,000.00 bond for the faithful performance of such work. 
There being involved a broad and fundamental question as to who was 
responsible for the engineering work of the Highway Department and the 
State Engineer having yielded to the view of the commission, one of the 
contractors brought the matter before the supreme court on mandamus 
proceedings. The opinion of this court in the case of Andrew Peterson and 
Cc. J. Johnson vs. John H. Lewis, State Engineer, (154 Pacific 101), was 
to the effect that it was the duty of the State Engineer to perform the 
duties prescribed for the State Highway Engineer, as it was the intent of 
the legislature to consolidate the work of the two departments and that 
the Chief Deputy State Engineer was not an independent officer, but was 
a deputy to the State Engineer. 
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COUNTY ROAD WORK 


Just as the state has.no definite plan or program for road work, so 
with the counties. 

There is no well defined system of main county roads, as distinguished 
from local or district roads which the county courts are specifically re- 
sponsible for. County and district funds are often expended upon the 
same job and it is impossible to determine whether the county court or 
supervisor is at fault in case of poor work.. 

In some counties there are over fifty districts with a road supervisor 
in charge of each. In one county there are seventy-four districts. 

Available funds are thus so badly divided that it is almost impossible 
to undertake a project large enough to justify the preparation of thorough 
plans, or providing competent supervision for execution of the work. 


AN ATTEMPT TO CONSTRUCT A PENETRATION ROAD BY PLOWING FUEL OIL INTO THE SAND 
OF WHICH THE ROAD WAS COMPOSED. NEAR THE DALLES, OREGON. 


It is practically impossible for a court of three men to adopt a con- 
struction program extending over a series of years and adhere to it for 
the reason that influential delegations frequently appear before them to 
urge other projects. They invariably surrender. No consistent policy can 
be followed by such a board unless it is dominated by one member who is 
sufficiently strong or aggressive to have his own way. 

In a few counties the districts have been greatly reduced and in some 
cases to one or two. But this is very difficult to accomplish, as the road 
supervisors, who are generally appointed upon petition are a political power 
in the community. Such action generally brings with it recall elections and 
worse confusion than prevailed before. 
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FEELING AGAINST SUPERVISOR SYSTEM 


There is much feeling against the present supervisor system. Some of 
the county judges who have spoken publicly against. the system are threat- 
ened by recall elections. 

The people generally seem to oppose the system but are at a loss to 
know how to remedy the situation. They have passed law after law to 
cure defects, but they find these laws being violated and ignored. There 
being no check on district road funds or detailed accounting at the close 
of each year in convenient summary form, some road supervisors, it is 
said, have fallen into the habit of employing relatives or friends without 
regard to service rendered; others employ favored contractors to do 
work without advertising and securing competition as provided by law; 
still others loan public property for private use to accommodate friends. 
Through numbers, and this loose system, a powerful machine seems to have 
been built up which prevents legislation along business lines. 

With such a multiplicity of laws and officials and the disregard for law 
which seems to be prevalent among road officials, the time seems ripe 
for the adoption of some new system in keeping with the enormous sums 
the people are expending annually on roads. 


MULTIPLYING OFFICIALS OF LIMITED AUTHORITY 


Where a road master is appointed to take charge of county road work, 
it simply adds one more officer of limited authority, and unless he is an 
exceptional diplomat or possessed of a personality strong enough to domi- 
nate the court, it is not probable that such appointment will improve mat- 
ters. If the districts have not been abolished and he is to direct the super- 
visors, he can make no headway without the power to hire and fire such 
supervisors. They ignore instructions. The legal power is in the county 
court, and by whatever title he may be called, the single officer thereunder 
amounts only to a clerk to carry out the will of the court and the court 
cannot usually compel the supervisor to follow instructions as the super- 
visors seem to largely control the politics of the county and are therefore 
the real power. 

Most courts are conscientious, and the various members take an active 
interest in certain phases of the work particularly in their own districts. 
Two men of different training and experience will naturally differ as to 
where the road should be located or how it should be constructed. The 
views of the court or the commissioner will usually govern in all general 
and detailed matters in which it may be interested. This leads to divided 
responsibility, and lack of interest in the success of the work by the road 
master, surveyor, foreman or other officer in charge who is supposed to 
be selected for his peculiar fitness to handle such work. 


COUNTY BOND ISSUES 


County bond issues cannot be expended with the highest apse: or 
efficiency under present practice. 

A roadmaster or engineer, perhaps new to the county, must hurriedly 
begin surveys. The people expect to see dirt flying at once. If he takes 
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the time to get necessary field data and then makes necessary com- 
putations in the office to balance cuts and fills, and prepare plans and 
specifications, the people begin to get impatient. Not realizing the amount 
of money that can be saved by planning where every yard of excavated 
material is to be dumped before the contract is let, the people take the 
matter up with their commissioner. He in turn takes it up with the court 
and some action must be taken to satisfy his constituents. Necessary help 
is perhaps laid off, or the contract rushed to completion without time 
to use the engineering data secured at large expense. Perhaps’ the demand 
is so strong that the man in charge is laid off and a new man selected. 
If not, the discontent and pressure by the court forces him to immediate 
action on the theory that the court is responsible. If on completion of the 
work, it is apparent that excavated material has been wasted along the 
road or the overhaul to use material is excessive, the roadmaster or 
engineer is usually held responsible. He is of course dismissed and the 
whole process repeated next time. 


COUNTY SURVEYOR 


The county surveyor is elected in each county. He has certain statutory 
duties, and other duties as prescribed by the county court. He is paid 
by the day when he works except in two counties. These two counties 
pay an annual salary. With such divided duties and responsibilities, there 
is almost invariably friction and especially is this true where a county 
roadmaster is employed. Where a state road is to be located, the problem 
is still more complicated. The state insists on its standards and methods 
of survey being followed, so that the plans may be acceptable to the 
Federal Government on cooperative projects. Its own forces familiar with 
these methods are usually employed. The problem then is to legally open 
the road where the statute provides certain work must be done by the 
county surveyor. His per diem being cut off, he is not disposed to 
approve the new location, and a stumbling block is placed in the way of 
the improvement. 

In some counties, surveyors have been known to urge citizens to 
petition for the opening of new roads. A view and survey is ordered by 
the county court. Thousands of dollars have thus been wasted through 
useless surveys, aS but few of such roads have been constructed. By so 
doing the county surveyor is able to keep employed, where otherwise he 
would be out of work. 


NO ENGINEERING RECORDS KEPT 


The county courts not appreciating the value of accumulating engineer- 
ing data, fail as a rule to provide the small amount of extra funds to 
finish and record the plans in the surveyor’s office. There is thus no 
incentive for a county surveyor to accumulate and preserve valuable 
engineering data. Very few, if any, of the counties have accurate maps 
showing the location of county roads. Right-of-way records are not kept 
up. Frequently it is impossible to find any record as to the width of a 
road. This is particularly annoying where a city has expanded into the 
country and property became valuable. Expense to the public of many 
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times the cost of making and keeping such surveys and of marking their 
location on the ground by permanent monuments, is caused by this lack 
of engineering system. 

In quite a number of counties which have been visited, the surveyors 
point with pride to a new county road map record, which they are now 
getting up on large enough scale to serve as a basis for recording present 
work and planning new work. As a side issue, no surveyor can hope 
to complete such a map during his term in office, and the cost of immediate 
resurvey of all roads would stop the project. The result is more unending 
waste. The new surveyor, to be soon elected will have different ideas 
and standards, and will start a new map if the maps of his predecessor 
were left. The surveyor, appreciating the value of such data, and knowing 
it is not appreciated by his superiors, it is assumed that he appropriates 
all such information for his personal files on leaving office, as but few 
counties have complete road records. 


ORGANIZATION IMPOSSIBLE 


The work in each county is usually so spasmodic, and of such small 
volume, that the county court cannot keep an expert accountant to handle 
cost keeping records. A voucher register only is kept, and the counties 
stand considerable expense each month printing this record, which gives no 
information of particular value to the public. What the people want is a 
summary at the close of each year, showing how and where this vast sum 
of money was expended. How much for construction, and maintenance, 
cost per mile, and cost of bridges in comparison with the cost in other 
counties. The cost to the county per cubic yard of moving earth, rock 
or other material, or for placing concrete, so as to compare with the cost 
of similar work to private contractors. This is the information wanted 
but which cannot be had except perhaps in a very few isolated cases. 


CANNOT PROFIT BY PAST EXPERIENCE 


In case. difficulty is had in one county, and a valuable lesson is 
learned through bitter experience, there is no way in our present unor- 
ganized state whereby the public can permanently profit by such experience. 
You would not only have to educate the thousand or more public officials 
in control of road work to the difficulty, and remedy, but also their suc- 
cessors in office, and so on until many of our citizens had been thoroughly 
convinced as to the evils of such practice, and the method of remedy. 

If the work was standardized and systematized, with manuals of 
instructions based upon the best practice of county, state and federal 
road officials, and a definite head provided to enforce such standards and 
practice, we would have to change but one page in such manuals so that 
all road officials could be advised of the more approved practice. Such 
instructions would, of course, be valueless without the necessary power to 
enforce them. Having some definite system or policy, the same could be 
improved as weak points develop, but without system no progress can 
be made. 

Waste through lack of standards as to width, grade, and alignment of 
county roads was indicated at the outset. Specific reference to examples 
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will not be given because the county officers under the present system, 
or lack of system, are not responsible for the results accomplished. With 
such divided authority they could not be held responsible if we desired 
to definitely fix the blame. 

In a few cases where a county surveyor or county roadmaster has been 
kept in office for from four to six years very good results are being 
accomplished. The keeping of cost records, however, will stimulate every- 
one connected with the work, and afford a basis for constructive criticism 
by the public. Destructive criticism is easy to offer and does much harm 
unless a remedy is suggested. 

We thus have about 105 members of county courts, 862 supervisors, 
thirty-five surveyors, and about sixteen roadmasters, over 1,000, all acting 
more or less independently of each other in the expenditure of between 
four and six million dollars per annum on roads. 


SHOWS RUTTING OF EASTERN OREGON DIRT ROADS UNDER HEAVY TRUCK TRAFFIC AND 
HIGH CENTERS WHICH MAKES TRAVEL DIFFICULT FOR PASSENGER AUTOMOBILES. 


Great railway corporations or department stores find that system and 
records pay. Other states and countries have highly developed road 
organizations which have proven their efficiency after years of trial. 

If we are going to make any change we should profit by this vast fund 
of information and experience and not experiment in this important matter 
of road legislation. 


ROAD SYSTEMS OF OTHER STATES AND COUNTRIES 


A number of European countries have highly organized and systematized 
road departments. The experience of these countries should be of value 
to Oregon in framing a comprehensive road policy. 

Most of these countries classify their roads for convenience of admin- 
istration and the raising of revenue. Responsibility is fixed on: specific 
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officers for the construction and maintenance of each class. Those who 
use each class of roads are compelled to bear the burden of its upkeep 
through a complicated system of taxes, assessments and license fees. When 
only a private party benefits by roads in France he is compelled to bear 
the whole expense. 


FRANCE 


The roads of France are divided into five classes: 

1. National Roads.—Forty-two feet in width and having a total length 
of 23,576 miles. 

2. Department Roads.—Thirty-six feet in width; length, 8,161 miles. 

3. Vicinal Roads.—Thirty feet in width. These are subdivided into: 
(a) roads of through travel, 107,049 miles, and (b) roads of common 
interest, 47,256 miles. These roads traverse several communities or towns. 

4. Ordinary vicinal, which, are located within a single commune, 
177,550 miles. ‘ 

5. Byroads, which are rural or urban roads between small towns and 
villages, twenty-four feet in width; length, 155,376 miles. 

The narrowest of the French roads are wider than the present standard 
for our trunk line system, namely, twenty-four feet, as this width in Oregon - 
includes ditches, which are excluded in the width given above. 

The national road department of France has been in continuous exist- 
ence since the reorganization in 1716. It is under the control of a single 
engineer officer. This department has a considerable control over the 
technical and engineering work of the local subdivisions, so that the whole 
department operates under a well regulated and orderly plan. 

The necessity from a military standpoint of long continuous, uniformly 
maintained roads built to certain standards, compelled the national govern- 
ment at an early date to take over the control of highways, so as to be 
free from local influence. 

Norway, Sweden, Austria-Hungary, Italy, and other countries, classify 
their roads in a similar manner for purposes of administration. 


NEW YORK ROAD SYSTEMS 


The roads of New York State are divided into four classes as follows: 

1. State highways, which are built and maintained entirely at the 
expense of the state. 

2. County highways, which are constructed at the joint expense of 
the state, county and town. 

3. County roads, which are constructed and maintained at the expense 
of the county, where a county road system prevails. 

4. Town highways are those constructed and maintained by a town, 
by the aid of the state, which are outside of incorporated villages, and 
which do not come under the other classes. 

The state highway commission of three, formerly in charge of New 
York road work, was replaced in 1913 by a single highway commissioner, 
appointed by the governor to serve five years. Salary, $12,000.00 per year. 
The highway commissioner appoints three deputy commissioners, an 
auditor and a secretary. Each receive $5,000.00 per year except the first 
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deputy who receives $6,000.00. The first deputy has charge of the prepara- 
tion of plans, specifications and execution of contracts; the second deputy, 
the maintenance of county highways; the third deputy has charge of 
town highways and bridge work, county roads and bridges, and roads 
in Indian reservations. 

The state is divided into nine divisions, each in charge of a division 
engineer, salary $4,000.00, appointed by the highway commissioner. The 
state highway commissioner also appoints a superintendent for each Indian 
reservation. 

All employes of the department are appointed and serve under civil 
service rules. 

County superintendents of roads are appointed by the board of county 
supervisors, or by the state highway commissioner in case they fail to act. 

Limited state aid is granted on most roads and all state highway 
employes, including the county or district superintendents and town super- 
intendents, must work under the general rules and regulations of the 
state highway commissioner. 

The county or town superintendents can for cause be removed by the 
state highway commissioner. 

The whole road system is thus knit together in one organization, to 
prevent overlapping and duplication of effort, so that at the close of each 
year a reliable and detailed report as to appropriations and expenditures 
can be made for the information of the public. 

The county and town or local authorities thus control all matters per- 
taining to the raising of road revenue, and location of work, and the 
actual work is carried on by a single executive officer acting in harmony 
with the uniform standards and practice for such class of roads in all 
parts of the state. 


OTHER STATES 


Iowa roads are divided into three classes, namely, state, county and 
township roads. 

Quite a number of states, including California, Washington and Idaho, 
have definitely adopted state highway systems. 

It is claimed by those who have made a comparative study of the 
road laws of various states, that New York has the best laws. The only 
serious criticism being offered is that the head of the road department 
is changed with every change in administration. This tends to disorganize 
the work, notwithstanding all employes are under civil service. It is 
assumed that the place is pledged during the heat of the campaign without 
regard to the effect on the department as a whole. 


ROAD POLICY FOR OREGON 


If we are to put our road work upon a business basis we must have: 
1. A definite road plan. 

2. A definite road program. 

38. An organization to execute such plan and program. 
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STATE ROAD PLAN 


We should divide our roads into three classes: 

1. State. 

2. County. 

3. District: 

State routes should include the important inter-county and inter-state 
routes, and connect the various county seats. Their distribution should 
be-such as to adequately serve the needs of all parts of the state. 

These routes should be selected by the legislature, and numbered in 
the law. State and government funds should be expended upon these 
and no others. 

No commission or body other than the legislature should have power 
to amend such plan. 

These “state routes’ should further be classified as primary and 
secondary so as to indicate upon which the greatest effort, should be 
concentrated, though not prohibiting expenditures on secondary routes until 
the primary routes are completed. 

These should be spoken of as “state routes,’ for the reason that some 
of our shortest inter-state routes have not as yet been opened up. . 

As soon as the state has constructed any section of these routes, and 
undertaken the maintenance thereof, it should then be-known as a state 
road. 

Prior to such construction of any unit, the counties should construct 
or maintain roads to meet their needs. 

These routes should be briefly described in the law, such as: 

1. Pacific Highway.—Beginning at the Washington state line in the 
vicinity of Portland, thence southerly through Portland, Salem, Eugene 
and Ashland to the California line. 

2. Columbia River Highway.—From Astoria, along the south bank of 
the Columbia River through Portland, The Dalles, and Pendleton, to the 
Washington state line. 

3. John Day Highway.—From Portland, across the mountains south 
of Mt. Hood, thence up the John Day Valley across Baker and Malheur 
Counties to the Idaho line near Ontario. 

4. The Dalles-California Highway.—Beginning at The Dalles, thence 
southerly through Bend and Klamath Falls to the California line. 

Other routes, though shorter, should be similarly described until a 

proper state system is provided. These routes should be held to the 
- minimum, which is necessary to equitably serve all parts of the state. 

Only the important towns or cities concerning which there is no possible 
dispute should be mentioned in such descriptions. The detailed location 
should only be fixed after complete surveys have been made, and based 
upon engineering reasoning. 

In the accompanying tentative plan of a State highway system, which 
has been prepared in cooperation with the representatives of the U. S. Office 
of Public Roads, the U. S. Forest Service, and which has had the approval 
of the State Highway Commission, there are approximately 2,240 miles 
of primary routes (shown by solid lines), and 2,026 miles of secondary 
routes (shown by dotted lines), or a total of 4,268 miles. This is approxi- 
mately ten per cent of the total road mileage of the state. 
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STATE ROAD PLAN 


We should divide our roads into three classes: 

1. State. 

2. County. 

3. District. 

State routes should include the important inter-county and inter-state 
routes, and connect the various county seats. Their distribution should 
be:such as to adequately serve the needs of all parts of the state. 

These routes should be selected by the legislature, and numbered in 
the law. State and government funds should be expended upon these 
and no others. 

No commission or body other than the legislature should have power 
to amend such plan. 

These “state routes’ should further be classified as primary and 
secondary so as to indicate upon which the greatest effort. should be 
concentrated, though not prohibiting expenditures on secondary routes until 
the primary routes are completed. 

These should be spoken of as “‘state routes,” for the reason that some 
of our shortest inter-state routes have not as yet been opened up. . 

As soon as the state has constructed any section of these routes, and 
undertaken the maintenance thereof, it should then be: known as a state 
road. 

Prior to such construction of any unit, the counties should construct 
or maintain roads to meet their needs. 

These routes should be briefly described in the law, such as: 

1. Pacific Highway.—Beginning at the Washington state line in the 
vicinity of Portland, thence southerly through Portland, Salem, Eugene 
and Ashland to the California line. 

2. Columbia River Highway.—From Astoria, along the south bank of 
the Columbia River through Portland, The Dalles, and Pendleton, to the 
Washington state line. 

3. John Day Highway.—From Portland, across the mountains south 
of Mt. Hood, thence up the John Day Valley across Baker and Malheur 
Counties to the Idaho line near Ontario. 

4. The Dalles-California Highway.—Beginning at The Dalles, thence 
southerly through Bend and Klamath Falls to the California line. 

Other routes, though shorter, should be similarly described until a 

proper state system is provided. These routes should be held to the 
- minimum, which is necessary to equitably serve all parts of the state. 

Only the important towns or cities concerning which there is no possible 
dispute should be mentioned in such descriptions. The detailed location 
should only be fixed after complete surveys have been made, and based 
upon engineering reasoning. 

In the accompanying tentative plan of a State highway system, which 
has been prepared in cooperation with the representatives of the U. S. Office 
of Public Roads, the U. S. Forest Service, and which has had the approval 
of the State Highway Commission, there are approximately 2,240 miles 
of primary routes (shown by solid lines), and 2,026 miles of secondary 
routes (shown by dotted lines), or a total of 4,268 miles. This is approxi- 
mately ten per cent of the total road mileage of the state. 
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Shows tentative plan of a system of State routes, which, if described and adopted by the Legislature, would, when constructed, 


serve all sections of the State in a fairly equitable manner. These routes do not follow existing passable roads in all 
cases, and the map is not intended as a guide to tourists. 
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DISTRIBUTION OF STATE ROADS 


The accompanying table has been prepared to show the relation of 
proposed state routes in each county, to the total mileage of the county 
' and the state, and the relation between state funds contributed by such 
county and the total road funds of the state, for the year 1916. The figures 
have been compiled from the best available information. They are not 
based upon actual surveys. : ' 
DISTRIBUTION OF STATE ROADS AND CONTRIBUTION BY COUNTIES 

FOR THE YEAR 1916 
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* County before division. 


Of this total of 4,268 miles, 692 miles is in national forests or parks, 
213 of which are primary and 479 miles secondary roads. 
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COUNTY PLAN 


Provision should be made for dividing the remaining roads into county 
roads and district roads. 

The county roads should comprise from ten to twenty per cent of the 
total road mileage of the county. They should be selected so as to 
adequately serve the needs of all parts of the county. 

Selection should be made by the county court, with the approval of 
the State Highway Department and not to become final until such approval 
is had. In this way the best inter-county routes can be connected up in 
case of any differences between county authorities. 

If the county does not make such selection within a certain time, then 
the state should select a system for such county. 

All such county road system maps to be approved and filed in Salem 
within a certain time. 

The accompanying cut is intended to illustrate a county highway 
system. A county map should be prepared, just as we should have a 
state highway map. (See plate 1.) 
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PLATE I.—TYPICAL COUNTY HIGHWAY SYSTEM. 
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DISTRICT ROADS 


All other roads will be district roads. The county court to have power 
to divide the county into districts best suited to the economical admin- 
istration of the district roads, or feeders to the county system. 

Responsibility for the construction and maintenance of each of these 
classes of roads should be definitely fixed, and standards for construction 
prescribed. 

While sufficient study has not been given as yet to the question of 
standards for each of these classes of roads, the following will be sug- 
gested more as an illustration of what should be provided: 


| Maximum Width, Radius of 
Grade Including Sharpest 
Ditches Curve 
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The limiting radius to be governed more by the question as to whether 
or not a reasonable and safe open site distance is provided. 

Under such a plan, we could be assured that the various links when 
they are connected up will be found to be in conformity with the standards 
for each class of roads, and that county roads will meet at the edge of 
counties, thus facilitating inter-county travel. 


ROAD POLICY 


The state should have some definite highway policy with reference to 
the allotment of funds, and the order and method of constructing such 
road systems. 

To what extent the law should specify the details for such a road policy 
is a matter for the legislature. As it is difficult to foresee all conditions 
which may have to be met in the future, it is believed to be better policy 
for the law to direct the Highway Commission to adopt general rules and 
regulations for the guidance of the public on all questions of road policy. 

All roads cannot be built at once. State funds available for such work 
should therefore be allotted upon some basis, equitable to all parts of 
the state. 

As a suggestion, the state could be divided into three parts—Hastern 
Oregon, Northwestern and Southwestern Oregon. Funds could then be 
allotted to these sections based upon assessed valuation, mileage of roads 
or any other combination that might be found advisable. 

While some such policy should in general be followed, the Highway 
Commission should have power to put all the funds of one or more 
districts into a single project, if found uneconomical to construct in units. 

Projects of greatest benefit to each community should be taken up 
first, having due regard for the completion of the state highway plan. 

Small scattered projects should not be taken up. Some minimum such 
as $50,000.00 might be fixed as a general guide. This will insure the expen- 
diture of a reasonable sum for supervision and still keep within reasonable 
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limits. It costs about as much to organize for the construction of a small 
project as it does for a large project. Each job which is started should be 
finished at the time and not strung along for several years with a new 
organization each year. 

Money .should not be expended upon any project until a complete 
survey and location has been made between controlling points on a state 
route, such as between Portland and Salem. This is necessary to insure 
that the various links will connect when completed. 

The accompanying cut, showing a condensed profile of three routes 
for a portion of the distance between the John Day River and Pendleton, 
has been prepared to illustrate the point. 
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PLATE II.—SHOWS NECESSITY OF COMPLETE SURVEYS BETWEEN CONTROLLING POINTS 
BEFORE DEFINITE LOCATION IS FIXED 


Fock Creek Sation 


40 


\\ 300 
; 
N 
' 
‘ 
\) 
aN 
e 
N 
% 
IN 
N 
¥ 
i 


The Ione-Echo road was originally adopted as the state route without 
careful survey. The people of Heppner advocate the selection of the 
“Blue Trail,’ which passes through Heppner and Pilot Rock to Pendleton. 
Still others advocate the old “Oregon Trail,” which lies further to the 
north on lower ground along the Columbia River, thus saving considerable 
elevation and about thirty-five miles in distance over the “Blue Trail,’ and 
five miles over the Ione-Echo road. 

If the state should expend a large sum of money in construction work 
on the “Blue Trail” before through surveys were made, and later find it 
would be far more economical and advantageous to complete the “Oregon 
Trail,’ notwithstanding such early investment, it is apparent that the 
above policy of a through survey between controlling points pone made 
before construction, is sound. 
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Surveys should be made on most projects at least one year in advance 
of construction so that ample time will be allowed the right-of-way 
department in which to purchase or condemn right-of-way. 


Right-of-way should be definitely marked on the ground by permanent 
concrete or other monuments so that there may be no dispute in future 
years as to the exact line. This right-of-way should be shown upon a 
suitable map record in the office, and book and page references to county 
records given where the deed to such property is recorded. 

Provision should be made for the county definitely transferring such 
title as it may have to the state. If a dispute should arise under present 
conditions between a county and the state, over a question, the county 
could close up the road, as state money is being expended on property 
belonging to the county. 


A formal record of state rights-of-way should be made, just as we have 
certain formality in cities, for the dedication of streets to public use. 


Responsibility will then be clearly fixed for regulating the use of the 
road by railways, telephones, water, gas, and other buried pipes, or as 
to uniformity of signs, obstructions to or regulations of traffic. 


The counties should care for the construction and maintenance of 
state routes, until such time as the state may have funds to construct a 
given section. After that, such section should be maintained at the 
expense of the state. The state could not supply sufficient funds at the 
outset to properly maintain all these roads. It would be better business 
policy for the state to take over a small mileage for maintenance, and 
gradually enlarge the maintenance department as experience and funds 
warrant. 


Where a county supplies funds for the construction of any portion of 
a state route, to the grade alignment and standards of the state highway 
and have a crushed rock or gravel wearing surface, the state should take 
over and thereafter be responsible for the maintenance of such section. 


PAVING POLICY 


It is believed that the state should confine itself for a number of 
years to the improvement of alignment and grade. Only a gravel or 
crushed rock wearing surface should be provided at this time and to 
serve until such time as the fills are thoroughly settled, and the time 
is ripe for paving on an extensive scale. 

There are many reasons why the state should not undertake: extensive 
paving work at this time. 

Existing roads have not been located with a view to being ultimately 
paved or with a view to serving through travel. 

Where the present roads angle around section corner, the saving in 
distance and consequent saving in cost of pavement alone on a new road 
diagonally across the section would permit the payment of $700.00 or 
$800.00 per acre for right-of-way. 

The saving in distance to through travel for all time to come would 
justify abandoning present section line roads in many cases. 
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In the mountains, present roads must largely be reconstructed before 
they should be paved. They have been built more with the idea of serving 
local travel. Neither grade nor alignment is in keeping with modern 
standards for a paved highway. Present roads, in general, must be 
relocated with the idea of serving through travel, before a pavement 
should be laid by the state. 

The accompanying cut, showing a condensed profile of the Columbia 
River Highway between the end of the Multnomah county pavement and 
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PLATE ITI—PROVISION HAS BEEN MADE FOR CONSTRUCTING A LIGHTER GRADE OVER 
RUTHTON HILL, AND THE GRADES ON THE OTHER THREE HILLS MUST BE GREATLY 
REDUCED BEFORE TRAVEL ON THIS PORTION OF THE COLUMBIA RIVER HIGHWAY 
WILL BE SAFE. 


The Dalles, illustrates the necessity for expending large sums for grading 
before paving, as the present grades on the four hills there shown must 
be very materially reduced. (See Plate III.) Baal 
With federal aid on Ruthton Hill and with state and county cooperation 
between Hood River and The Dalles, the last three hills can be overcome, 
but no provision has yet been made for eliminating the hill west of Wyeth. 
In a number of cases the construction of a short section of new road 
will open up new routes which will, in some cases, save one hundred or 
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more miles to cross-state travel. The construction of such sections to per- 
mit the maximum use of existing road is believed to be of more importance 
from the state’s standpoint than the construction of a few miles of pave- 
ment in a section already provided with passable roads. 

The foundation or new grade must be built several years before an 
expensive pavement is laid so as to permit heavy fills to thoroughly settle. 
During this period travel can be cared for by a more or less temporary 
gravel or crushed rock wearing surface. 

We have many sections of good macadam or gravel roads with short 
intervening sections of dirt grade which is practically impassable during 
the winter months. These dirt roads should be rocked and the entire road 
made uniformly passable. 

Grade crossings on existing roads should be eliminated before they are 
paved. This can be accomplished by relocating the road on one side or 
the other of the railroad track, or by building under or over the same. 

We should learn the lesson of maintenance before we lay expensive 
pavements. If public opinion will not support reasonable appropriations 
for uniform and systematic maintenance of present roads, it will not 
support necessary appropriations for care of the more expensive roads. 
If maintenance funds are not to be provided until the road is so far 
gone as to become almost impassable, it would be better economy not to 
pave for many years to come. ’ 

No funds will be squandered in such a program. Present travel can 
be greatly accommodated through the construction of missing links, and 
bringing our present system to some degree of uniformity. 

Even though large sums are expended in maintenance, it will be 
difficult from the financial viewpoint to show a Saving by the construction 
of an expensive pavement, when interest, repairs and renewals are figured. 

In New York state they are still laying a considerable mileage of 
gravel and macadam roads each year. 

By the time we are ready for an extensive paving program, we may 
find that conditions as to through travel have changed so that some of 
our secondary* roads of today may become of primary importance and 
should be paved first, and some which we may think should be paved 
now, may never need paving. 

Pending such paving program, a thorough study can be made of local 
material and conditions, and a decision reached as to the type and 
character of construction of the wearing surface. 

All gravel, sand, rock and other material adjacent to the proposed 
projects, should be located and analyzed at the state’s testing laboratory 
with a view to availability and quality for such work. 

A decision should be reached as to whether the state is to purchase 
road materials in wholesale lots and look after these larger matters, 
supplying the same to all contractors alike, or leave them to make their 
own arrangements. 

It is believed the state can make large savings by purchasing necessary 
quarries, and gravel pits in advance of constructions, provide necessary 
equipment, arrange for the use of convicts in camps where convenient, 
secure special rates from railroads or other companies and deliver the 
material in the vicinity of the work. 
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Cement, asphalt, culvert pipe, and other material could doubtless be 
purchased by the state at reduced prices, if ordered in large quantities, 
in advance of the construction season. This is the practice in California, 
and some of the counties in the state of Washington. In a like manner 
it is believed that counties could make a considerable saving by purchasing 
road machinery through the state’s purchasing agent. 

Plain and reinforced concrete pipe culverts could perhaps be made by 
state forces during the winter season, if the department is ever financed 
for sufficient time in the future so that plans for these various economies 
can be executed. Perhaps convicts could be used for such work. 

All royalties for patents on bridges, pavements or proprietary materials, 
to be built or used under contract by the state should be paid by the state 
(see section on patents) and not by the contractor. 

Under such a system, of furnishing the bulky material, to be used in 
paving state roads, keen competition can be had as the contractor will 
have to provide very little besides the labor. Most of his uncertainties 
will be removed and the state, with its legal and engineering machinery, 
will be able to adjust royalty claims to better advantage than a contractor. 

The road policies to be adopted by the Highway Department will depend 
very largely upon the road program to be executed by it. 


FINANCING ROAD WORK 


State road work should be financed along the lines of the Federal Aid 
Road Act. We should lay out a definite program, and provide a gradually 
increasing or definite amount of money each year so that a gradual 
growth and expansion can be planned for. 

As the organization becomes trained to its work, a gradual expansion 
can take place without loss of efficiency. 

But if many millions of dollars are voted without time to train an 
organization, or for the preparation of plans and purchase of right-of-way, 
waste will take place, especially if there is a strong popular demand for 
immediate action by the department. . 

A safe guide in such matters from the outset would be the appropria- 
tion of at least sufficient funds to meet all money to which the state is 
entitled under both Sections 6 and 8, of the Federal Aid Road Act. 

During the first three fiscal years under such act, ending July 1, 1919, 
Oregon will be entitled to receive $855,506.00, provided it is met on the 
dollar for dollar basis. 

Provision for meeting this amount in some way should be made by the 
1917 session of the legislature. 

During the following two years, ending July 1, 1921, we will be entitled 
to receive $963,774.00 in addition, or a total of $1,819,280.00. 

If this sum is met during this period on the dollar for dollar basis by 
the state, it will provide $3,638,560.00 for Oregon roads. 

If the state adopts a policy of cooperating with counties upon somewhat 
the same principle as the federal government cooperates with the state, 
it will make a much greater sum available for trunk roads in Oregon. 

The cost of plans and surveys and the cost of maintenance must be 
provided for in addition to such sums. 
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Present road laws do not permit of a businesslike organization in 
keeping with the needs of the state. It is only a matter of time when a 
concise and workable road code will be provided. Pending the enactment 
of such law it has been the policy of the department to rent surveying 
instruments and such other non-expendible property as is found necessary 
in carrying on the work. As soon as it is clear that the road department 
is on a permanent continuing basis, it will prove economical for the state 
to purchase certain equipment and to plan for the purchase of certain 
quarries, sand and gravel deposits. Also to anticipate the needs of the 
public in making surveys, and planning future work. 


PAVEMENTS FOR OREGON ROADS 


To review all the types of hard surfacing which have been used for 
highway work is beyond the scope of this report. The reader who is 
interested in an extended discussion of the subject is referred to the 
standard treatises, notably “Highway Engineering,’ by Blanchard and 
Drowne. An attempt will be made to discuss briefly only those types 
which are most generally adaptable for Oregon conditions. Upon country 
roads the funds available for paving are usually limited. For this reason 
the list has been limited to the medium and low-cost surfaces, at the same 
time acknowledging the merit of such pavements as brick, stone, and 
wood-block for special roads of exceptionally heavy traffic. 

The pavements which are suggested for Oregon work are as follows: 

1. Asphaltic concrete, mixed method, on concrete, asphaltic, crushed 
rock, or old macadam base. 

2. Portland cement concrete, mixed method. 

8. Cement concrete, with an asphaltic carpet. 

4. Asphaltic macadam, penetration method. 


ASPHALTIC CONCRETE, MIXED METHOD 


Asphaltie concrete is defined as a mixture of asphalt with fine and 
coarse aggregates, which is heated, spread upon the road, and compressed 
by rolling. 

Asphaltic coneretes vary principally in the size and grading of the 
aggregates. The very fine mixtures, with sand alone, are given. the more 
specific name of “sheet asphalt.” Beginning with sheet asphalt, almost 
every grade and combination has been used, up to the very coarsest. The 
coarser mixtures are patented, and are known by the proprietary names 
of “Bitulithic” and ‘“Warrenite.” The first and most important patent will 
expire on July 4, 1918. 

As regards serviceability there seems to be but little difference between 
the different grades of asphaltic concrete. Good and bad pavements have 
been laid with all grades. The important point is to secure a careful 
grading of the finer portion of the aggregate, which is the real key to 
the stability of the mixture. 

Asphaltic concretes deteriorate in the presence of water, for which 
reason they should be built only in well drained locations. The abrasion 
under traffic is very slow, and they may be patched readily by addition 
of new material or given a new surface by “flush coating” with asphalt 
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and screenings. The life of a pavement without resurfacing may be set at 
five years, after which it will under average conditions require a flush 
coat every two or three years up to a total life of fifteen years. 

The surface of asphaltic concrete is usually made two to two and 
one-half inches thick, though the total thickness is sometimes made five 
inches, with the lower portion forming a base. A reasonable contract 
price for a two-inch surface on a large job is from $0.60 to $1.00 per 
square yard. The actual cost of the coarse patented mixtures is less than 
the finer mixtures, though where royalty is paid this item must be 
included. 

Since an asphaltic mixture is more or less plastic, all asphaltic con- 
eretes must be laid on some form of base. Where the foundations are 
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questionable, as on a new road, this should be concrete. In a firm and 
well drained roadbed a crushed rock base is permissible. The great field 
for the use of asphaltic concrete in Oregon is, however, as a resurfacing 
on old and worn waterbound macadam, which, if well packed and. settled, 
itself forms an excellent base. 


PORTLAND CEMENT CONCRETE, MIXED METHOD 


The present practice is to make concrete pavements in one course, using 
a comparatively rich mixture, about 1—144—3 throughout. Concrete pave-_ 
ments should have a thickness depending upon the stability of the founda- 
tion. For ordinary conditions an average thickness of six inches is;used. 
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Concrete pavements form an ideal surface for automobile traffic, being 
smooth yet not slippery. For horse traffic their hardness is offset by the 
good footing afforded in all weather. The principal objection to concrete 
pavements is that a certain amount of cracking is unavoidable. Cracks, 
if numerous, are unsightly, though not necessarily detrimental if kept filled 
with an asphalt composition. Expansion joints and reinforcing steel are 
used to minimize this cracking. 

Concrete surfaces of rich mixture are worn very slowly by mixed traffic, 
and hardly at all by automobile traffic. Under average use the life may 
be estimated at not less than ten years. After becoming worn they form a 
substantial base for any kind of asphaltic mixture or a block pavement. 

Due to the high price of cement on the Pacific Coast concrete pavements 
have a rather high first cost. For Oregon conditions this may be estimated 
at $1.35 to $1.60 per square yard. 


CEMENT CONCRETE WITH A BITUMINOUS CARPET 


This type of pavement uses a somewhat less rich mixture than the 
straight concrete. The surface is formed by a comparatively thin layer of 
asphaltic mixture, which is built up by successive layers of hot asphalt and 
stone screenings. 

The carpet coated concrete or “concrete-bituminous” pavements have 
been used extensively in California and have become practically a standard 
for the state roads. The California pavements have a thickness of base 
from four inches up and a one-half inch to a five-eighths inch surface coat. 

Carpet coated pavements have been laid in Oregon with varying success. 
The trouble has usually been that the surface did not adhere to the base, 
which has been blamed to our colder and more moist climate. It is more 
probably due to the failure to specify and secure the proper grade of 
asphaltic oil, some of which will stick securely to the base, while others 
have just the opposite properties and act more like so much axle grease 
on the road. ; 

Results are not, however, such that this type should be unequivocally 
condemned for Oregon roads. There is no type more deserving of further 
study and experiment, and a few years hence, when the California effort 
has been more thoroughly tested out, we may find that this will be 
the most logical type for adoption in Oregon. 

A feature of the carpet coat is that even when renewal is needed the 
cost is very low, from five to nine cents per square yard. 

The cost of the California type pavements, laid in Oregon, will run from 
$0.90 to $1.00, covering base and top. 


ASPHALTIC MACADAM—PENETRATION METHOD 


For this variety of surfacing the aggregate of crushed rock is laid first, 
then the binder of hot asphalt is applied and allowed to flow downward 
between the particles. The pavement is built in successive layers, with 
the top layer of screenings or other fine aggregate. 

In New York 2,387 miles of bituminous macadam are in use on the 
state highways, and more is being laid. In Oregon the tpye has met with 
varying success. In the city of Hood River there is some very successful 
asphaltic macadam. In Clackamas county it has been deemed a failure. 
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It has been argued that to build satisfactory penetration pavements the 
stone aggregate must be thoroughly dry and somewhat warm. In western 
Oregon the moisture and the cool nights allow a very short period favorable 
for work on these pavements. Another unquestionable reason for failure 
of some of the Oregon work is lack of maintenance. Maintenance on 
asphaltic macadam need not be large, if timely. The careful attention 
given under the patrol system contributes to the success of the New York 
work. Before abandoning this type further experiments should be made, fol- 
lowing principles which give it at least a fair chance to prove its merit. 

Asphaltic macadam is suitable only where a fairly good foundation 
exists. It is adaptable for resurfacing a firm old gravel or waterbound 
macadam. The cost, under Oregon conditions, will be from $0.40 to $0.65 
per square yard. 


PREPARING BASE FOR PAVEMENT, POLK COUNTY. 


SUMMARY OF PAVEMENT PRICES 


The following tabulation gives an idea of what should be reasonable 
contract prices per mile of road for the different types of pavement which 
have been discussed, figured for a width of eighteen feet. It must be 
realized that prices will vary widely with the cost of materials in different 
parts of the state. Also the size of the job affects the price, the rule 
being that the larger the job the less the price should be. 


Type of Pavement Makeup and Base Price Per Mile 
Contrete nae ees 1 course, 6-inch thick, 1-114%4-3 mix......... $14,000 to $17,000 
Asphaltie concrete ...... 2-inch thick on 4-inch concrete base...... 12,500 to 14,500 
Asphaltic concrete ...... 5-inch thick, 2-inch being considered 

as ‘top and"3-inch as) base... ne 10,500 to 12,000 
Asphaltic concrete ...... 2-inch thick on 4-inch ‘crushed rock base 9,500 to 11,500 
Carpet coated concrete | 14-inch carpet on 4-inch concrete base.. 9,500 to 10,500 
Asphaltie concrete ...... 2-inch redress on old macadam.........-...- 7,500: to 9,500 
Asphaltic macadam....| 2-inch thick used as a redress...........-.... 5,000 to 7,000 
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THE CHOICE OF A PAVEMENT 


There is no pavement which can be considered an ideal and a cure-all 
for all conditions. The choosing of the proper surface is a matter for 
careful engineering study. It is a subject not readily comprehended by 
the layman, who is likely to be too largely influenced by the professional 
paving promoter. 

The existing foundation is an important governing factor. In general, 
when there is a soft or poorly drained foundation, the pavement should 
have a rigid concrete base, while upon a solid roadbed or an old macadam 
the asphaltic and crushed rock bases or the redress pavements are suffi- 
cient and also more economical. 

. Both the density and the character of the traffic should be considered. 
Under the heaviest traffic upon special roads the wood block and brick 
pavements are an economy, as they combine rigidity with resistance to 
abrasion. Concrete pavements of reasonable thickness have the strength 
to support almost any load. ‘They will wear almost indefinitely under 
strictly rubber-tired traffic, but are abraded by steel tires and horses’ 
calks. 

The alphaltic surfaces wear very slowly, and can be cheaply resurfaced 
if worn. In themselves, however, they have no rigidity, and require sup- 
port from a base commensurate with the loads carried. 

As regards slipperiness, an important item in a wet climate, the 
advantage is with concrete. The concrete also offers less resistance to 
traction. Where appearance is important, the asphaltic pavements are 
superior, as they have a continuous, dark-colored surface without cracks 
or joints. 

The relative cost of upkeep of the various pavements is a mooted ques- 
tion, upon which there is need for further data. All pavements require 
more or less maintenance. In a general way the high first-cost pavements 
have the lower maintenance charges, and vice versa, though this rule is by 
no means infallible. ; 

In conclusion, it should be emphasized that an element as important as 
the choice of pavement is the manner in which it is laid. Any hard surface 
may be ruined by poor materials and poor workmanship. Thorough inspec- 
tion is of paramount importance. Low engineering costs are not always 
to be praised, as they are likely to indicate laxity of inspection rather 
than efficiency. This is especially true of asphaltic concrete pavements, 
where. a small job will not justify the installation of a large mixing plant 
where proper methods of control can be had. To skimp on inspection 
means to save pennies and to lose dollars. Whatever pavement is adopted, 
it is essential that the right materials be used, in the right proportions and 
in the right way. 


WHEN SHOULD WE PAVE? 


The answer to this question is a familiar one. There is seldom a 
good-roads meeting at which the paving question is not brought up and 
the answer propounded. “When the maintenance charges upon an earth 
or macadam road exceed the interest and maintenance on paving, then the 
pavement should be laid.” 
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The truth of the proposition cannot be denied. As to the thoroughness 
with which the premises are worked out and the logic of the conclusions, 
there is often reason for doubt. Public improvement work appeals to our 
civic pride, and we often overrule our judgment. Hard surfaced roads are 
attractive to the enthusiast and “booster,” and abetted by those who profit 
from it, the hard surfacing idea is likely to run away with public senti- 
ment. The following paragraphs are not to be construed as a brief against 
paving, but as a plea for caution and discretion before undertaking new 
projects, and against waste in their execution. 


A low figure for hard-surface pavement is $10,000.00 per mile, exclusive 
of grading. The suggested state road system comprises over 4,000 miles. 
To pave this mileage would require an expenditure of $40,000,000.00, which 
would have to be preceded by several millions of dollars for preparing the 
grade, estimated at $5,000.00 per mile. An expenditure of $60,000,000.00, 


ASPHALTIC CONCRETE MIXING PLANT, NEAR INDEPENDENCE. 


which might be required to complete our state roads, is far beyond what 
could be raised by bonding to the statutory limit, yet it would mean the 
improvement of only about one-tenth of the total road mileage of the state. 
To this will have to be added the cost of relocating, grading, and perhaps 
paving a large part of our more extensive county road system. When we 
consider paving, we get into big figures, which emphasize that such funds 
as are made available for road purposes should be so expepied as to meet 
the greatest material need. 


A prerequisite to a comparison of earth, gravel and macadam roads 
with different kinds of hard-surface is a knowledge of the first-cost, life, 
and cost of maintaining each type. The original costs are easily obtained, 
but for the State of Oregon there is very little data on maintenance. Both 
the standards of upkeep and the methods of accounting are so variable 
that local figures are of little value. In the state of New York, under the 
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patrol system, an attempt is made to keep all roads up to a standard, which 
is comparable to the section work on track maintenance for a railroad. 
The following table gives New York statistics for the year 1915, showing 
ordinary maintenance, renewal cost, and the sum of the two, which latter 
should be the cost of perpetuating the given type of road. 


NEW YORK ROAD COSTS 


is Cost Cost : 
Kind of Surface pet Total Cost Per Mile Per Mile tera a 
Maintenance; Renewal 

es 
Gra Vel eee ehh da 193 | $ 188,921.50} $ 555.00|}$ 400.00|$ 955.00 
Waterbound macadam ........ 2,298} 2,415,726.84 551.00 | 500.00 | 1,051.00 
Asphaltic macadam .............. 2,387] 1,217,059.84 410.00 | 100.00 510.00 
Asphaltic concrete .............. 63 11,399.36 | 13.0 C0) Cee eee 180.00 
CGOMnCTetC es see e re base 84 10,867.80 | DS O20 Onna ee eco ee 130.00 
Block pavements: ........-.-.2..... 291 55,253.22 | AC OPO.OS ieee eee ees 170.00 
Totals and average........ 5,316 | $3,894,228.56 | $ 333.00 | 222... |$ 733.00 


The costs for earth roads are not included in this table, since the New 
York roads are all of higher forms of construction. With the most minute 
attention, dragging, rolling and filling holes, it would be difficult to spend 
more than $400.00 a mile annually on an earth road. 

A fact brought out by this tabulation is that hard surfaces of the most 
approved types do have maintenance charges and do wear out. This is 
lost sight of in many instances. Hard surfaces are often called ‘“‘perma- 
nent roads,” when in truth there is no such thing. 


THE ULTIMATE COST 


Using the New York figures for maintenance and renewal costs, 
together with known first-costs, the following table has been compiled, 
covering several types of road. The case assumed is a country highway 
with average traffic, about equally divided between horse-drawn and auto- 
mobile vehicles. 


Mera ae : First Cost ercaraeane Maintenance Renewal Total 

Peeper aah A ee ae REPS. Ne aaa 

WONCEELCH cere ere ee aes et $15,000.00 |$ 750.00|$ 200.00} $ 700.00 | $1,650.00 
Asphaltic concrete on | 

CHIISIeMs TOG rat cake. 2 ace | 11,000.00 550.00 450.00 600.00; 1,600.00 

Waterbound macadam. .......... 5,500.00 275.00 | 550.00 500.00} 1,325.00 

CEVA viel mene ote asaced es ST els a) 3,500.00 175.00 | 550.00 400.00; 1,125.00 

TSH AW eRe Ene eae meee a | 1,000.00 50.00. 4 0020.0: inte eee 450.00 


Such data must be accepted with due reflection. For instance, there is 
a difference in the service rendered by these roads. The earth road, while 
by far the cheapest, even with the most thorough maintenance, might be 
impassable at certain seasons of the year, due to mud. Another point to 
be weighed is this: In a case of replacement of one type with another the 
two capital investments would be added. If concrete replaced macadam 
the total capital invested would be $20,500.00, and the true comparison of 
annual costs would be $1,325.00 as against $1,925.00. 
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TRUE BENEFITS 


A study of such costs proves that there is much to be said on both sides 
regarding hard-surfacing. Under other kinds of traffic the matter would 
doubtless figure out differently, but the same principles would govern. 
There are, however, other legitimate yet intangible points which must be 
recognized. These are benefits which accrue from the higher types of 
road, yet which can hardly be reduced to dollars and cents. 

1. Lighter traction—reduced cost of haul. 

2. Smoother, faster, and more pleasant travel. 

8. Less maintenance on vehicles. 

The first point will be generally admitted as important. The reasonable- 
ness of the last two would not have been seen ten years ago, yet today, with 
the universal use of automobiles, they are true benefits, and should be 
weighed along with the more specific factors in finding the answer to the 
question, “When should we pave?” 


TESTS OF MATERIALS FOR HIGHWAYS AND BRIDGES 


By S. H. GRAF, 
Professor of Experimental Engineering, Oregon Agricultural College. 


It is self-evident that good roads and pavements, bridges and other 
structures cannot be built to endure if materials of poor or unsuitable 
quality are used. It is the function of the testing laboratory to examine 
the materials which are proposed for use and to eliminate the defective or 
doubtful ones. This service, coupled with careful inspection, will in a 
large measure prevent costly failures and mistakes. Experimentation may 
also at times point the way to improvements in method, or to reduction in 
cost, by showing how some local material may be utilized to advantage. 

The Oregon State Highway Department does not itself maintain a lab- 
oratory, but has for several years had the close cooperation of the 
materials testing laboratory of the Experimental Engineering Department 
of the Oregon Agricultural College at Corvallis. Previous to this year the 
work has not been on a definite official basis, but this year, on February 
9, an agreement was entered into making the relation official. This 
cooperative arrangement is based on mutual benefits as follows: 

On the part of the Highway Commission: 

(a) In preventing the duplication of an expensive testing laboratory 
and maintenance thereof ; 

(b) In making available expert service when needed, without expense 
when such services are not needed; 

(c) In promoting continuity of service, and permanency of records so 
that the public may profit by past experience. . 

On the part of the Agricultural College: 

(a) In facilitating cooperation between the state, counties and other 
public agencies, to the end that the college may be of the greatest service 
to the community ; 

(b) In keeping its staff in closer touch with the active construction 
work in all parts of the state; 

(c) In reducing somewhat the expense of maintenance. 
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It will be noted that one of the factors rendering such a cooperative 
arrangement most efficient is the fact that during the summer, when the 
construction work is at its height, the college laboratory staff is not engaged 
with its ordinary instructional duties, and is largely available for this 
other service. 

In order that the college may be reimbursed and state funds properly 
apportioned, all tests or other services under this agreement are paid for 
by the Highway Commission. In case of standard tests, charges are based 
on a fixed schedule, and in case of other work, on the time spent. The 
cost thus far has been very much less than it would have been for the 
Highway Department to provide even the most meager facilities in the 
way of a duplicate laboratory. It is possible that at some time in the 
‘future the volume of work will be such that a separate equipment would 
be justified, but this is not the case at present. 

The agreement between the Highway Department and the college lab- 
oratory has placed the relations between them on a businesslike basis and 
has worked out most satisfactorily. Materials incident to the construction 
of roads and bridges have been examined and reported upon, several inspec- 
tion trips have been made by the laboratory officers in the interests of the 
work, and certain control tests have been standardized and applied to 
construction work. While the volume of work during the past year has 
been comparatively small, it has given opportunity for experience and 
standardization of methods which will be valuable in the event of the 
greater activity which is to be expected in the near future. Of the tests 
made on highway and bridge materials by the college laboratory during 
the past year the larger number were made for the Highway Commission 
directly; a few were made for county and city officials. The following 
table will show the range and number of samples handled : 


Material Number of Samples 
VUAGAGATIEST OC Kass sae oor Sel ROMP ge Pe ih aah oes gh EE ES NS Ue IES edi 14 
WONChELONDAVINS to ST Ola LAS maser tel necch e enb ek BT a URN ee a 7 
I TIININOUS: PaAVvinsS Jag STeLATES Wee mente te rag tee Waren Se ees 16 
Bituminous pavements. ..-.--.-2....42.. oR ERR ernie Mee AME Oa bey Shae Ee Oe dane espa Sp ERE 10 
SPENT Sigg ot SON BOA SARA Rh ID ey i Ua kf pda UR ery ee Cb ry 
COSTS IVE SUAS as om ot oe TLE ARE Le ABA 2 cary OU 2 EDLs a a ed RE Rae oR aki Mme Mh Ree et 21 
PSM OSUL EC MTT COTS ict on) ewe abe erga ub Eel SR |B ag We el eed Ng oy Sy Pes 38 
PS CERER, lll petals A tea ap ny eae eat eA Sg AF ee eA OS ip A A RP ER 8 
VEU CPR LTT OCT Ste arte See sO EP RCA Ss test PRetemranny 2At int more Nice Oy gee unens BUCO Ge Tee 19 

BISON E Lath ew ute reser {eae caren) Jk unele eia See SACO SADE eee a LN) SE Sem 150 

Control tests: ‘ 

SMM NOUS EDA Vina Diix GUY CS: 22 cere ene ete Ed So ah a ea a eh ee 155 
ELS TANS EE RNG HY 1 OCS SS aE mari SS 7 eR le TD Je 2h SNR RROD es Beef EVIL RST ONE eae 35 
PECs et Vi ie) ctelid ck HE OT Sd RN RES RE ee eS |e Sid eee a eee 190 

Je ME EC STER AS) 2 Pilea he al AN Si Bs ARE AE TX RY EA A, Ee ALL, SAMO Rea ER Ge SUR 340 


A discussion of the testing of the various materials may be of interest. 
First it will be noted that the tests, from the nature of things, are of two 
classes—those which may be called preliminary tests, and those which 
may be called control tests. Those of the first class are made in con- 
nection with the preliminary survey for the proposed work to determine 
what materials in the locality will be suitable for use. The questions of 
transportation and most economical type of construction can then be con- 
sidered in connection with the qualities of the different materials that are 
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available, and the best solution worked out. The tests of the second class, 
or the control tests, are made while the work is in progress, and have for 
their object the maintenance of the proper quality and proportions of the 
materials as they go into the work. The nature of these tests depends 
upon the type of construction, the tests being made on samples taken by 
the inspectors on the actual work. The control tests are most apt to be 
neglected, but are really of extreme importance because materials, and 
especially those from natural deposits, are likely to be quite variable in 
quality and grading. Consequently they require careful watching to main- 
tain the proper standard of quality and proportions. 

The tests that are applied to stone intended for highway construction 
have been standardized by the United States Office of Public Roads and 
Rural Engineering. They are such as will determine the following prop- 
erties: Weight and porosity, resistance to wear, toughness, hardness, and 
cementing power. It is the possession of these properties in a requisite 
degree that determines the suitability of any given material for particular 
conditions. 

In concrete, and especially in concrete for roads, the sand is a most 
important ingredient. It is safe to say that more concrete failures are 
due to poor sand than to poor cement, yet very often no thought is given 
to the quality of the sand. Sand for concrete should be clean, hard, and 
well graded, and the tests applied are to determine these points. Briquettes 
are made using three parts of the sand under test to one part of cement, 
tests being made after seven and twenty-eight days, and the results com- 
compared with those obtained from similar briquettes made of the standard 
testing sand from Ottawa, IIl. There is difference of opinion as to what 
ratio of strength should be demanded, but few favor a ratio of less than 
eighty per cent in concrete road work, and many authorities require 100 per 
cent or over. To determine the grading of the sand, sieves of various 
sizes are used, and specifications generally limit the proportion of fine 
particles to a low percentage, a coarse sand being best for concrete. 

The testing of cement has been thoroughly standardized by the Amer- 
ican Society for Testing Materials. The methods have just recently been 
revised, and on January 1, 1917, a new set of specifications will go into 
effect. Under these specifications tests are made for fineness, time of 
setting, soundness, strength of standard testing sand mortar, and chemical 
composition. Definite limits have been set for all of these properties, and 
it is possible to detect cement which is unsound or otherwise defective. 

In the various types of bituminous road surfaces the cementitious agent 
or asphait must meet certain requirements if the work is to be successful. 
The analysis includes tests for consistency, purity, overheating, volatile 
content, brittleness, ductility, and sometimes others. The finished pave- 
ment, to be strong and durable, must contain the proper percentage of 
asphaltic cement, and a mineral aggregate carefully proportioned, the 
whole being combined at a proper temperature and laid with a sufficient 
degree of compression by rolling. These points are checked by density 
measurements, extraction of the asphalt by a centrifugal machine, sieve 
analyses, and void determinations. For purposes of record or illustration 
sections of pavement are sometimes cut by means of carborundum dust 
and water, applied by an endless wire saw passing over sheaves. Such a 
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section exhibits very clearly the size and grading of the aggregate and the 
density of the pavement, and when photographed provides an excellent 
addition to the analysis record. 

Mentioning briefly brick, stone block, and wood block roadways, it will 
perhaps suffice to say that tests have been perfected to judge these mate- 
rials, too; however, at present these types have very minor application in 
Oregon roads and the laboratory is seldom called upon for work on any 
of them. 

Passing on to bridge materials, we have timber, concrete, and steel, 
principally. Tests on timber are seldom made, it being considered that when 
the stringers and other members pass the grading rules which are used 
they will reach certain strength. Examination of concrete aggregates and 
cement has already been touched upon; the principles are the same here 
except that the requirements for the stone or the coarse aggregate are not 
as stringent as for a concrete wearing surface; for instance, a softer stone 
is often quite as satisfactory. Steel for the various purposes is purchased 
under appropriate specifications covering chemical composition, tensile 
strength, ductility, and lack of brittleness, as shown by cold bending. 

In the limited space available it is not possible to give more than a very 
general outline of the tests that are regularly applied; however, enough 
has probably been included to indicate the range of work that has been 
and is being carried on by the laboratory. Standard methods of testing 
are used in all cases where methods have been standardized. The United 
States Office of Public Roads and Rural Engineering, the American Society 
for Testing Materials, and the United States Bureau of Standards are doing 
a great work in standardizing and perfecting methods of testing, and it is 
the policy of the college laboratory to cooperate as closely as possible with 
these national agencies, thus bringing to the work here ene results of the 
best thought in the country. 


PATENTS. 


One of the most difficult problems encountered by a highway engineer- 
ing organization is the formation of a policy regarding the use of patented 
materials and processes upon public work. The same general questions 
arise in a diversity of fields. Bridges, culverts, pavements, much of the 
machinery, tools and appliances; all branches of highway work are more 
or less affected by patent claims. 

The great importance of the patent question is indicated by the amounts 
demanded and paid as royalties to the patentees. For example, the patent 
royalty upon the lift span only of a large bridge near Portland was said to 
be $15,000.00. The royalties asked for certain concrete arch bridges 
amount to ten per cent of the total cost. The royalties paid by the city of 
Portland for pavements alone in the years from 1906 to 1915 is estimated 
at the immense total of $1,250,000.00. 

The rights of an inventor to the benefits of his invention cannot be 
questioned. It must be admitted that the laws of the United States, which 
allow the inventor a monopoly of the use and sale of his device for a term 
of seventeen years are wise and just. Without the hope for financial 
reward there would be little stimulus to inventive genius. Granting all 
these facts, however, there is valid ground for objection to the use of pat- 
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ented articles in public work. Because of the fact that a patent grants a 
- monopoly, and because of various abuses of this monopolistic power, public 
sentiment opposes the payment of royalties from the public moneys. ‘This 
public sentiment against royalty payments has been expressed in a variety 
of forms, such as city charters, ordinances, and laws which prohibit the use 
of patents, or require competition with non-patented products. These laws, 
while they may work an injustice in some instances, are defended on the 
broad ground of protection against possible misuse of public funds. 

The end to be sought is that royalties be paid when the patent is legally 
and truly valid, and that the amount so paid be an actual measure of the 
value of the invention. The patent should represent a real contribution to 
human knowledge. It should also be worth the price. 


FLAWS OF THE PATENT SYSTEM 


That a patent may exist and that royalties may be demanded and paid 
without justice or necessity is a fault of the United States patent system ; 
to a certain extent a necessary fault, but one to be guarded against. The 
function of the United States Patent Office is mainly that of recording. 
The examination made before granting a patent aims to bar out spurious 
inventions. This examination is, however, circumscribed by the time of 
the examiner and his resources for looking up earlier inventions. Many 
patents get by the patent office whose only originality is in the wording 
of their claims, and which represent only duplication of former ideas or 
trivial and unimportant improvements which are not worthy of the name 
of invention. They are usually clouded in nebulous and mysterious lan- 
guage. Often these patents represent a slight advance only in the mechanic 
arts, and do not amount to patentable invention within the meaning of the 
law. The patent office merely records these claims, without vouching for 
their validity. Whether they are genuine or fraudulent must be determined 
later through litigation in courts of the various states. Hardly any kind 
of reinforced concrete structure can be designed without conflicting with 
some patent. Many of these are being declared void by courts of different. 
states. If Oregon is prepared to contest such invalid claims for royalty, 
no claims will ever be presented, and the department will be saved a yast 
amount of trouble. 

If a patent is seriously contested in court, the probability is that its true 
rank will be shown. Unfortunately, a large proportion of the patent cases 
brought into court are not fought out on their merits. In very many 
instances the case against the patent is not thoroughly presented. The 
records of'the art involved are not combed for evidence of anticipation and 
prior use. The testimony of experts is all on the one side—in behalf of 
the patent. The court is, with the best intentions, compelled to decide upon 
the evidence presented. With evidence to the contrary lacking, a great 
many wholly unworthy patents are upheld. 


CONSENT DECREES 


A subterfuge which is the keystone of all abuses of patent rights is the 
“eonsent decree,’ or, as it has been termed, the ‘fake decree.” An indi- 
vidual will, perhaps unwittingly, infringe upon the claims of a certain 
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patent. The patentee starts suit. He then approaches the infringing 
party with an offer to waive damages, and even pay the costs, providing 
a judgment be allowed. The sole aim of the patentee is to secure court 
records showing a decision in his favor. Even though he may know that 
his patent will never stand the test of a finish fight in the courts, he will 
in the future use this “fake” case as a threat to warn infringers and force 
the payment of royalties. 

A legal opinion bearing upon the patent abuse by “fake decree’ was 
rendered by Judge Lewis in the United States District Court, District of 
Colorado, in the case of Daniel B. Luten vs. Washburn, et al. An extract 
follows: 

‘x * # The bill also sets up adjudications in favor of the complaint 
in fourteen separate suits or actions which he brought in other jurisdic- 
tions, in which the validity of one or more of these patents was involved 
in each of said suits or actions. But in all of those cases the decrees and 
judgments offered in evidence show that they were had either pro confesso 
or by agreement, and if not by agreement, it is admitted that no defense 
was in fact made. Experience has caused me to feel that such proceedings 
ought to be given but scarce, if any, weight. I will go so far as to say that 
experience has given me the impression that it has become a favored method 
to follow that practice for the principal purpose of thus building a basis 
on which to attempt to sustain a patent when it is later seriously con- 
tested, and I have of late declined to enter such decrees if, after inquiry 
as to the true facts, I could appropriately avoid doing so.” * * * 

Patents are peculiarly adapted to promotion and exploitation. A patent 
has a framework of legal verbiage and a halo of mystery, which makes it 
very attractive to some people. Clever salesmen and unscrupulous pro- 
moters make of the patent claims most effective talking points. The tre- 
mendous success of certain patent medicines, which have within recent 
years been exposed, is evidence of the manner in which a patented article. 
entirely without merit, can be sold to an unsuspecting public. In the argu- 
ment of the patent salesman, the high price charged for a patented article 
is cited as proof of its superior quality. 

Before a patented article is ever accepted upon public work, there 
should be indisputable proof of its superiority. The average body of pubic 
officials is not qualified to pass judgment upon the technical points 
involved. The patent claims should be scrutinized by an expert, an engineer, 
architect, or chemist, who should be above suspicion of prejudice. The pat- 
ented product should be subjected to comparative tests; physical, chemical, 
and those of actual service, to see if it measures up to the standards of 
the best non-patented products. It should be determined whether or not 
the patent is on some minor part of the structure, and whether it is neces- 
sary for successful operation of the whole. If, after thorough studies and 
tests, the patented article shows unqualified merit, further consideration 
should be given to determine the money value of its advantages; to see if 
it is worth its price. In case of doubt, always choose the unpatented 
product. 
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KEEP THE ROYALTY OUT OF THE CONTRACT 


Patents, where adopted, should be paid for directly by the public as a 
stated royalty, and should not be included in the contract. Were the own- 
ers of patents always governed by the highest business principles, such a 
requirement would not be necessary. Unfortunately, royalty charges are 
too often the subject for manipulation and secret rebating. The patentees 
are in many instances in the contracting business themselves, or interested 
in contracting firms. If this is not the case, they are friendly to certain 
concerns, who are allowed inside prices which defeat the aim for free and 
open competition upon public work. 


THE LICENSE AGREEMENT 


One of the most vicious subterfuges to circumvent the law and give the 
appearance of competitive bidding upon patents is the so-called “license 
agreement” or “mixture agreement,’ which has been applied particularly 
to pavement work. Under this scheme the patentee files with the public 
authority an agreement to sell to any contractor the materials which 
compose the pavement, mixed, and ready to lay upon the road. The con- 
tractor is assumed to add to the mixture price the cost of laying and his 
margin of profit, making up his “competitive” bid. This arrangement is 
much more objectionable than any kind of a royalty charge, for it makes 
non-competitive not only the royalty, but also the cost of materials and 
the labor of mixing, and gives an opportunity for the patentee to add in 
a good margin for promotion and other unmentionable items. The mere 
spreading of the mixture on the roadway is the undesirable and risky part 
of the work, and offers ‘‘lean pickings” to any independent contractor. 

As a matter of fact, the “license agreement” is simply a device to satisfy 
the law, hoodwink the public, and hold up unfriendly contractors. Records 
show that in Multnomah county the stated price for “license’’ was over 
seventy per cent of the total low bid for the work. In the city of Portland 
there is a case where the “license” price was ninety per cent of the con- 
tract price. The fraud is evident. The favored contractor does not come 
under the “license agreement,” but pays the patentee a royalty in amount 
variable with the intimacy of his friendship, buys his materials on the open 
market, and mixes them where and how he chooses. 

An important and recent court decision bearing upon the fraud of the 
“license agreement” was “the state of Washington ex rel Washington Pav- 
ing Company vs. Clausen,” in the Washington supreme court. While the 
decision was adverse to the state on technical grounds, the evidence showed 
and the decision admitted that fraud was practiced, since the successful 
bidder had a secret agreement with the patentee giving him an unfair 
advantage over his competitors. Following are extracts from the opinion 
of Judge Main in this case: 

“« *  * In this case, in the proposal for bids, one kind of paving 
SPOCLEICU RWS wn eo eke surface material, which was a patented 
article. The specifications required the patentee to furnish this material 
to any successful bidder at a definite reasonable price per square yard. The 
patentee was required to file with the Board what is known as a license 
agreement or statement that it would furnish such patented material to 
any successful bidder at the price named. This license agreement was filed, 
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ANGeDrowid co tat Che. ut ss a let surface paving mixture would be 
furnished to any contractor at ninety cents per square yard. The patentee 
at the time had a secret agreement with the relator whereby it could acquire 
(dat te 4 Pret Cae weenie Ae ane Bis ae paving mixture at a cost to it approximately thirty- 
eight cents less per square yard than other contractors would be required 
to pay under the license agreement filed with the Board. It required no 
argument to show that, under the secret arrangement with the patentee, 
the relator had a material and substantial advantage over any other con- 
tractor that might desire to bid upon that particular piece of paving. The 
secret agreement which the relator had with the patentee was destructive 
of the competitive feature required by the statute, and rendered the con- 
tract awarded in pursuance thereof absolutely void. 

“In my opinion the method adopted to secure the contract in question 
was unfair to other bidders, injurious to the public, indefensible in morals, 
and renders the contract illegal and void in law.” * * * 


PATENT LEGISLATION 


The growth of interest in good roads indicates that in the coming few 
years the State of Oregon will see a vast increase in highway work. 
‘Whether this will be handled by the state at large or by the counties, and 
by direct taxation or by bond issues, are subjects for study and debate. 
That in some way or other a large amount of public money will be made 
available and will be expended is unquestioned. In order to protect the 
state and counties from fraud and extortion, and to insure that a large 
part of this money shall not be wasted upon fallacious patents, certain 
legislation should be had as outlined under the head of recommendations. 


BUSINESS ORGANIZATION 


Spending as we are about $5,000,000.00 annually on roads, and facing 
the construction of about 4,000 miles of trunk highways to properly connect 
all parts of the state, it is absolutely necessary that we devise some new 
* organization in keeping with this enormous task. 

County road systems involving a much larger mileage will form feeders 
to this trunk line system. 

Within the next ten years from fifty to one hundred millions of dollars 
will go into Oregon roads. 

The work on district, county and state roads should be correlated, so 
as to form one complete network or system. 

One man working eight or more hours a day can do very little person- 
ally. He must have a carefully selected and well trained organization, and 
sufficient authority to enforce general standards in all branches of the 
work. Frequent reorganizations of the department with incidental demor- 
alization of the working force must be discontinued. 

We must also preserve that local control as to how much money shall 
be raised and where it shall be expended. But the people of the whole 
state are very largely interested in having a proper system of both state 
and county roads uniformly built and maintained. We should, therefore, be 
willing to render sufficient state aid to the counties, so as to see that uni- 
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form standards are followed. It would be folly for-one county to construct 
bridges to carry a ten-ton load, when eet none live loads throughout the 
state were twenty tons. 

Funds now available in most counties are too limited and spasmodic in 
nature to pay to organize for the work. Besides it is very difficult to 
organize technical work of this nature. It is difficult to find engineers, 
surveyors and accountants who have been trained in each particular branch 
of the work. Organized highway construction is comparatively new. Few, 
if any, states have worked out standard practices and embodied them in 
manuals for our guidance. We must therefore go at this problem like a 
great engineering corporation would handle it. Our state is so large and 
its taxable wealth so limited that we must profit by every mistake that is 
made. This can only be accomplished through mates: and the ability to 
enforce such system. 

At the present time we seem to be in such haste to get certain special 
projects finished that we forget about, and treat as lost, the seventy per 
cent of county road funds which:go to the county supervisors. There is 
much interest taken in the other thirty per cent under the control of the 
county court. Great interest is also taken in securing a proper distribution 
of the state funds. The problem of getting a business organization so as to 
secure at least sufficient supervision over the supervisors’ seventy per cent, 
to give us a record of how and where these funds are expended, has in 
the past been treated as hopeless. 

The state, after mature deliberation, should adopt some definite method 
for keeping road accounts. This should be followed in the expenditure of 
county road funds. At the close of each season, county costs should be 
reported to the state and published in brief summary form, so that the 
people of each county can see if the work is costing more than in other 
counties. While keeping close tab on work of the various men costs some- 
thing, it has been demonstrated that it stimulates the work and saves far 
more than the cost. The results ‘afford a proper basis for improving the 
system. 

Where no records are kept, it is difficult to determine the loss, if any. 
Criticism of this practice is, therefore, not as frequent as where the reverse 
is true. 

Many economies can be had in work on a large scale, and it is becoming 
generally known that lack.of proper supervision usually means waste and 
extravagance. 


SUPERVISION 


The general control of state highway work should be in a single execu- 
tive officer—a state engineer, or a single state highway commissioner—as 
in the state of New York or the state of Washington. The $85,000,000.00 of 
federal aid money was turned over to one man. The Panama Canal was 
completed by a single executive. Most private or corporate work is handled 
by a single executive. 

As road expenditures will, under a proper law, probably form a very 
large part of public expenditures in Oregon, and it being essential that the 
head of such highway system is not obligated in any way to any organiza- 
tion interested.in such expenditures, it would seem that perhaps the most 
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satisfactory method of selecting such officer under our direct primary 
system would be to prescribe qualifications, and elect such officer. Where 
an important appointment is made by an elective official there seems to 
be a feeling that in a close race there would be a strong tendency to listen 
to certain organizations on questions of appointment, if substantial political 
aid could be secured. Where the election is direct, the issue will not be 
confused with other partisan matter, and the people will have a chance 
to speak direct on the most important problem which confronts the people 
today. 

If a commission is desired, then it would perhaps be well to guard 
against the same point by selecting certain existing state officials or 
employes who will become ex-officio members of the State Highway 
Commission, pending the time when an election can be held. To prevent a 
sudden break in management, all state officials familiar with the state’s 
road plans and policies should not go out of office at the same time. 

The present law making the State Engineer appointive by the Governor 
upon the expiration of the term of the present incumbent, should in the 
event that he is given greater responsibility in highway matters be changed 
back to an elective office as heretofore provided. During the formative 
period in such an important department, when great pressure is often 
brought to bear on those in authority, both directly and indirectly by 
special interests, it would doubtless lead to greater independence and 
freedom of action if such officer was elected by the people and responsible 
directly to them. 


COUNTY WORK 


County and district roads should be under general control of the county 
court. It should determine the amount of road revenues to be raised and 
where it should be expended, and the general nature of the work. 

The selection of employes, and all other details incident to the execu- 
tion of the general orders of the court on road matters, should be left to a 
county or division engineer. Such engineer should be appointed for four 
years, from a civil service list to be furnished by the State Highway 
Department, and subject to dismissal only for cause. 

The salary and expense of such county engineer should be paid by the 
state. He should be subject to removal by the State Highway Department 
for any reason. 

In counties where road funds are limited, a division of two or more 
counties should be created, the state standing the expense of the division 
engineer. . 

In no other way can our county and state road systems be made to 
harmonize and the state standards and system of accounting enforced. It 
is most unsatisfactory to try to get the counties to comply with any stand- 
ards, or profit by the experience in other counties. The power to dismiss 
is abselutely necessary. 

The state as a whole will derive sufficient benefit from uniformity in 
standards and increased efficiency on county road feeders to its trunk line 
system to justify paying for county supervision. No very effective super- 
vision could be provided without some state aid. 

This is somewhat analagous to the state paying the salaries of district 
attorneys, who advise county courts as to the law. 
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Under such a system where the district engineer cotild be selected from 
anywhere in the state, promotions from districts of lower pay to larger 
districts and higher pay could be arranged. 

The supervisors should be required to follow the county standards for 
district roads and keep account of all expenditures upon forms furnished 
by the county or district engineer. The county court should be required 
by law to dismiss any supervisor upon recommendation of such engineer ; 
otherwise it will be impossible to force compliance with approved standards 
of engineering and accounting. 

All engineering work in the district of a permanent nature to be per- 
formed by the county engineering forces upon request from the district, and 
at the expense of the district. 

There would, under such plan, be greater chance for continuity of 
service among employes in each county, and promotions for efficiency. The 
districts could thus profit by the experience of the larger and more 
permanent organization. 

This would encourage college students to particularly fit themselves for 
this branch of the state’s service, with a view to making it their life work. 
The manuals of instructions for field and office forces of the state could 
be used as texts in the Oregon Agricultural College or other state institu- 
tions of learning. 

Until such time as we establish some such businesslike organization to 
conduct our highway work, we cannot profit by past experience, or get any 
of the benefits which come through system and a trained organization. 
Having a system, and definite plans, constructive criticism can be offered 
and the system improved if defective. With no plan or system, we go on 
in the old hit-or-miss way, getting more or less pai results, with no 
way of determining our loss. 

Such a plan, if adopted, would, it is believed, bring greater returns for 
the $5,000,000.00 which is now being expended annually on roads, and | 
would not necessarily involve additional expenditures at this time. The 
system, if adopted, should be tried out for at least four years before any 
radical change is made, as it will take perhaps two years for it to settle 
down in thorough working order. It takes a year or more to weed out the 
inefficient and promote the efficient members of so large an organization. 

The reorganization of county procedure could be made to take effect 
after one or two years so as to give the State Highway Department a chance 
to hold necessary civil service examinations and take other steps incident 
to putting the plan in operation. This system is is somewhat analagous to — 
that now in force in New York state and in Iowa. 


LIMITATIONS OF ROAD ORGANIZATIONS | 


To suddenly create a department, give it $1,700,000.00 for expenditure on 
roads and expect to get efficient results with the people clamoring for 
immediate action, is out of the question. This was attempted by Oregon 
at the outset. The litigation, turmoil and confusion which followed is but 
the inevitable result. Ironclad contracts following the best practice can- 
not be dictated offhand to a stenographer. Contracts should not be let 
before the road is definitely located and careful estimates of cost prepared. 
Work should ‘not be started until the rights-of-way are purchased. These 
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and many other matters require time for mature consideration, and con- 
siderable time is necessary to train an organization to the new system of 
work. 

Mr. W. D. Solner, chairman of the Massachusetts highway commission, 
which is the oldest in the country, said in 1912: 

“The trouble in the United States is that we are trying to go too fast. 
The man does not live who can do what the New York highway commis- 
sion started to do, and that is, start in at once with no organization, spend 
$5,000,000.00 a year economically on roads, and secure the best results, if 
they are going to spend their $5,000,000.00 the first year. 

“In Massachusetts we have been going on with an organized highway 
force a good many years, and it will be somewhat of an undertaking to 
organize a sufficient force next year to spend $1,000,000.00 rather than half 
a million dollars, and secure as good results on each mile as we now secure 
when spending the half million dollars a year.” 

The lessons from the first two years’ work have proven invaluable to 
the department. Weak points in the various laws and contracts were devel- 
oped through. the adjustment of the various contests and claims. Defects 
in the various methods and operations have been studied and remedied. 
Laws, reports, contracts and forms of all state highway departments in 
the United States have been collected and digested with a view to perfecting 
the highway organization and system for Oregon. 

To facilitate expansion of the department as funds are gradually 
increased, and to make the methods and practices of the Highway Depart- 
ment available to the counties, several manuals covering various subjects 
have been issued by the department, and others are in course of preparation. 


MANUAL OF COST KEEPING AND ACCOUNTING 


One of the most important matters in any large organization is the 
system of accounting. This should not only give the total cost of the job 
when finished, but permit the total and unit costs to be furnished at any 
time with small cost and delay. Leakage and waste of funds can thus be 
‘discovered at any time during the progress of the work, and the defects 
remedied. 

The “account number” system of cost keeping was accordingly installed. 
and an expert who has devoted his life to the accounting and purchasing 
end of engineering work employed. 

A “Manual of Cost Keeping and Accounting” has accordingly been pre- 
pared and published describing the method in detail. This system is used 
in many large engineering organizations and in a number of state highwav 
departments. 

A new method of making surveys as a basis for construction of roads 
was adopted to reduce the cost of engineering. It is known as the “base 
line” method. It was developed in New York state and has been in use 
by the federal government. By this method the preliminary location 
employed in connection with a railway survey is done away with. The 
chief of party performs this work with hand instruments ahead of the 
locating party. The location and balancing of quantities is made in the 
office at the close of the field season. 
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A “Manual on Field and Office Practice,” describing this new method, 
together with instructions for the guidance of all employes, has been issued 
in mimeograph form and will be published with revisions in the near future. 
It should be of value to county surveyors and other local road officials. 


BRIDGE MANUAL 


A “Bridge Manual’ containing standards, general information and 
instructions has been compiled and published. This should be invaluable 
both to state and county authorities, and result in greater uniformity in 
design. It includes the standard specifications of the department, the use 
of which by counties in letting contracts should result in a saving to the 
county. It includes full instructions for the design of structures to meet 
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state standards, for bridges, culverts, and retaining walls. Other informa- 
tion as to costs, types best suited for different districts, etc., is also 
included. 

A comparative study of the specifications used bv seventeen tvnical 
states for grading jobs discloses the fact that ten states have but one 
classification for all material to be excavated, five have two classifcations, 
two have three, and not one has six as employed heretofore as in Oregon. 
This is one of the reasons for a number of disputes which have arisen on 
state work heretofore performed. 

After a similar study of all other important features, the contract forms 
for construction work have been revised. Only one classification will be 
used in paying for material excavated in those parts of the state where but 
little hard rock is encountered, and two classifications in others. 
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These are some of the matters: which have had the attention of the 
department, and particularly during the past year. Where work is scat- 
tered over many counties, it will be impossible for the State Engineer to 
visit many jobs more than once each year. Reliance for good work must 
therefore be placed upon organization and system, with trained men in 
charge of each particular class of work. The work of the administrative 
officer is therefore largely of a legal or business nature, and to see that 
plans conform to the general standards which have been carefully worked 
out for the guidance of all on state work. 


HIGHWAY DEPARTMENT ORGANIZATION 


The work of the highway department is handled through a chief clerk 
and auditor, a bridge department and field engineers in charge of various 
projects. 

John H. Lewis, State Engineer, in charge May 22, 1915, to November 30, 
1916, with the exception of August 28, 1915, to January 19, 1916. On this 
latter date responsibility for the work of the department was again 
assumed, in compliance with a mandate of the Supreme Court, E. I. Cantine, 
chief deputy. 

H. L. Bowlby was in charge December 1, 1914, to March 31, 1915. 

E. I. Cantine, April 1, 1915, to Mav 21 1915, when the consolidation bill 
became effective, and for the period August 28, 1915, to January 19, 1916. 
Later in charge of construction work in Crook county and other important 
work as chief deputy to the State Engineer. 

G. Ed Ross, chief clerk and auditor in charge of the correspondence, and 
acts as secretary to the Commission. 

Joseph Weare, assistant engineer in charge of bridge work; L. W. 
Metzger, designing engineer, Chas. C. Durkee, assistant. 

W. D. Clarke, in charge of Douglas county work, and several other 
small construction jobs. 

S. H. Graf, engineer of tests, Corvallis, Ore. In charge of testing 
laboratory. 

T. M. Davis, in charge of construction on Siskiyou Mountains in Jack- 
son county. 

J. H. Scott, in charge of Douglas, Clackamas, Wheeler, Grant, Malheur 
and Baker county surveys. 

M. O. Bennett, assistant on Crater Lake survey, later in charge of Pen- 
dleton to La Grande survey. 

H. N. Hackett, in charge of Independence-Corvallis survey, office and 
other work. 

S. H. Probert, assistant on Glendale work, later on Josephine county 
and other assignments. 

J. O. Baar and John W. Cunningham, who assisted in the design of 
special features for the Salem inter-county bridge and on certain recon- 
naissance work. 

-R. B. Murdock, assistant engineer, in charge of Coos County construc- 
tion; J. A. Elliott, assistant engineer, in charge of surveys. 

W. H. Eddy, for a time in charge of construction in Yamhill and Tilla- 
mook Counties, followed by R. H. Baldock. 
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George Hibbert, inspector on Lane County construction work, in cooper- 
ation with H. W. Libby, county surveyor. 

E. V. Miller, inspector on Washington County construction. 

Cc. R. Beardsley organized the paving work near Independence, followed 
by Montague-O’Reilly Company of Portland, in charge. 

W. M. Peters assisted in closing up the Clatsop County controversy with 
the contractors and was employed for a short time on the Glendale work, 
after completing the field work on Douglas County surveys. 

BE. J. Lind, in charge of construction in Josephine County. 

I wish to thank the various engineers and employes of the State High- 
way Department for their loyalty and for the efficient service which has 
been rendered the state during this period. 


WORK OF THE DEPARTMENT 


Between May 22, 1915, and November 30, 1916, the State Highway 
Department has expended a total of $352,302.03 of state funds. Of this 
amount $208,702.07 was expended last year, balance during eleven months 
of this year. During 1916 work was done on sixteen different road 
projects and twenty-three different bridge projects. The small and scat- 
tered nature of this work made it difficult to supervise. 

At the present time plans and specifications are being prepared for 
work estimated to cost over $950,000.00. This work is being done largely in 
cooperation with various counties and at their expense. 

The State Highway Department has directed the making of surveys as 
a basis for the expenditure of the $362,000.00 bond issue in Coos County, and 
plans and specifications are now being prepared for letting contracts. The 
same is true for Wheeler County, where $80,000.00 in bonds was voted for 
road construction. The balance of the above total is made up of a number 
of small projects and surveys and various bridges. The largest bridge 
projects are the intercounty bridges over the Willamette River at Salem, 


the Deschutes River near its mouth and the John Day River, near 
McDonald. 


RECEIPTS AND EXPENDITURES OF THE HIGHWAY DEPARTMENT 
1914, 1915 AND 1916. 


GENERAL EXPENSES UNDISTRIBUTED TO COUNTIES 
(See following pages for expenditures distributed to counties. ) 


DOP AU NT ONOT aD este ea, AN 2 gO eed aah ae eiee Ae ee er $ 10,136.82 
pBridse-Departm Cnt gees Wed dct a ew, Mein eee 6,523.44 
we $ 16,660.26 
LO Loe ANNUALS REPO tantric eee ee No A ee ee oe $ 1,378.05 
GENERA eet Die i ee Oe Sed ee EL 10,957.73 
BridzZewDEDanlnient we ere eos cer eee a eee ene 5,950.21 
———_——— 18,285.99 
L996 SGenere Tagen earl we oe eee ge ges ae $ 6,280.37 
Miscellaneous SHON Ci. .ccees seater cen te ees ee 4,194.18 
ee 10,474.55 
Bridger Department, 2202 See eee 3,894.77 


Total; Wes B4-7 915-1 OL Giese. AO ee $ 49,315.57 
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AUDITING DEPARTMENT 


Shortly previous to May 22, 1915, the department maintained division 
offices at Portland, Hood River, Rainier, Astoria. and Medford. These 
offices handled directly practically all of the accounting matters necessary 
for their division, the Portland office being in charge of the Rainier and 
Astoria divisions. The vouchers were made up at the division points, and 
at some of the divisions were approved by the division engineer and passed 
through without reference to the central office. The accounting matters 
and purchasing for the entire state work are now handled through the 
Salem office. 

This consolidation, combined with a simplifying of accounting methods, 
has proved an economical arrangement. The auditing department the past 
year has consisted of a voucher clerk who handles all accounts, purchase 
orders, requisitions, etc. ; one stenographer who hundles all the stenographic 
work for the State Engineer, and the bridge department, as well as the 
auditing department, and the auditor. Occasionally, when rush work has 
developed, it has been necessary to get extra help for short periods. ‘This 
extra help, however, for the entire period (practically two years) has not 
exceeded $100.00. 

Immediately on the consolidation bill taking effect, the matter of a new 
accounting system applicable to the needs of highway work was taken up 
and the auditor instructed to install a numerical system of cost keeping 
and accounting similar to that used on the Tumalo Irrigation Project. On 
June 1 this system became effective, and in those districts where it was 
given a fair trial it was found to be about what the department desired. 

During the year 1916 it has been improved somewhat, and by it we are 
able to get reliable data as to unit costs. The system was also tried out 
on small projects in Lane County and in Josephine County by the county 
officials. Lane County has informed us that they will endeavor to put it 
on all the work the coming year. Coos County and Wasco County have 
requested that it be installed in their counties to cover the bond issues of 
approximately $370,000.00 in each county. 

A bulletin outlining the details of the method of operation of this 
system was issued the latter part of November, 1916. 

Between May 22, 1915, and November 30, 1916, there has been issued 
1,917 vouchers on county and State funds, totaling $592,964.08; $360,857.00 
drawn on the Secretary of State, $232,096.51 on the various county clerks. 
Service checks have been'drawn on the Capital National Bank of Salem 
to the amount of $134,598.20. During this period there has been an average 
of 680 pages of manuscript and 600 letters written each month, and nine 
telegrams and twenty-seven parcels post packages, fifty-four requisitions 
and purchase orders, 107 vouchers and 157 service checks issued monthly. 
The average travel expense of the auditor per month was $12.38. 

The equipment records have been brought up to date, given a physical 
valuation based on what it would probably bring if offered for sale. The 
result is as follows: Office equipment, $1,974.63; equipment stored at the 
municipal dock in Astoria, $5.959.00 ; equipment loaned to Columbia County, 
in charge of Mr. Harvey, $939.00; equipment stored at Glendale, in Douglas 
County, $386.30, and equipment stored at Siskiyou, Phoenix and Medford, 
which is being used on the Jackson County work, $9,867.50. 
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The department is on a sound basis, so far as the accounting methods. 
are concerned. The period just past has been experimental, to some degree, 
and the office force has been too small to take care of the work in the best 
manner. <A great deal of overtime was necessary to keep up the work, 
which has been done under pressure most of the time. 

The two assistants in the auditor’s office are handling in most excellent 
shape probably fifty per cent more work during the year 1916 on a salary 
of $160.00 per month than was the case with the two employes during the 
year 1915 at salaries of $185.00. They have both been willing, and have 
put in considerable overtime this past year. 

There is attached financial statements covering the status of funds from 
the beginning of the operation of the department to November 30, 1916. 


FINANCIAL STATEMENT OF STATE ROAD FUNDS TO MAY 22, 1915 


RESOURCES 
LOS AD pPLOpmMationoapy LeSislta taney te sole ented i) Oi ee Te $ 10,000.00 
LEC Gel Ne Serene eats | ROL REMC re ee Lt le fc a CN uals Sa 238,570.60 
HINUOTCPeMOM RHO Vi lu cad wie teen ie OR tee SNe ee LE ad 147.43 
TDI SS AMES SYS) > ERIE Saar a EOI SRL fh se UAT Ree Re ae, SAINI PERCU eT, 233,103.27 
PACeCECSEROM mG! MTA KOS cee ne wii ee Mabe toe tN Cre Ce ELS 3.52 


Total funds available to close of 1915..-.-..22202.02.22-222-22----- $481,824.82 


EXPENDITURES 
Preliminary expenditures, equipment, ete. ....-2-22.222.2222222222---- $ 10,000.00 
Gross expenditures, vouchers 1 to 955 (this is to March 
PS Lava. 1) A 1S 9 ee no IESE a Ps Oe Une ee Tete an oe Poa 232,095.24 


Of this total, to be paid from 1915 allotment, there is...... 1,655.50 $240,439.74 
Total available for POMS ANTOCHA CT: Us vara eran es BUS he PE $241,385.08 

1915 allotments of the state road fund, made on April 6, 1916, were as shown 
in the following table: 


ALLOTMENTS FROM 1915 ROAD FUNDS AND EXPENDITURES THERE- 


FROM, UP TO MAY 22, 1915 

9 Expenditures eethe ae Balanca 

Allotment to prior to May 22 

Allotment , to pee 

April 1, 1915 May 22, 1915 1915 
IELOO GP IRIV CT Vee gees en als $ 50,000.00 $ GAL la ae ML SC Alan I OG Pe Oe 
pita) ee abe, Ta LAAo0. SG LOLeLer so Teo oy On Oubte 
JACKSON. SSISklyou.. eee AOKO OOO Oona tte 2 eakcces ea 1,383.42 48,616.58 
JANET SU Re We 16 ert: UU Es tar pepe ae aay FORO CORO Oran scecar take ee! sake he newness aL anime 2 
COMMIT a eee ek ee Ley FOO OOMOOR GE: Nite Ae bate et Ue 775.93 49,224.07 
GUTESO DMR tam ee ree ed to at SOU OORD Ome ee ser es) cee 807.60 34,192.40 
OU ASe tape ar male toe. Fi 2 ORO OOROO IY pikes cee. soe Uae 392.92 19,607.08 
WAIST ITO LOM yi eee ss te ee TRU THOS te ot eo Ra ee 2 227.70 7,072.30 
OSE DHIniG; UGH ee exe BO OOO Oi iaedee te yas The 10.99 4,989.01 
Administrative, general .......... 10,000.00: AUR a Ses ER al ar eR ASR IT SEA Tse TER 
Bid Non To tek ND 1,648.30* 2,766.73 T2838. 27 
Administrative, bridge ...........- LO O:010: 0:0 ot lice othe 594.12 9,405.88 
Miscellaneous fund .................- AMAR MST petra ies Reeebes OF, Fae ON Rn eo a APE SAI RD DLR oe le 
Central: Oregon” Highway. ..-.-2 | ---<--.-2isc2c2s-222 113 aU AOY sm in Ue ASR IS Mig 0" 2. ee Ae 
Central Oregon Highway 

PenSik ReteR eon t S she BS a a ee cee SU ye se Bayer ae PSH SAU Ayr Mae ees Me Aenea Ngee Wea d) yaRie res 
Mil Emoma iG Ouest SS 5 ates 8 Rene cak epee seZt PEO Fie A iy cals at ges rag et elas Ae a 
VAGASE OG OUT) Gy ye eto ue ee ea) Re Os 30.18 526.60 3,558.48 
SC) Ob IRD | Pi ion SR Nl ee SAC i Das OSD es ag pare ese) feria tp 8 $ 19,723.58 | $221,661.50 


* Chargeable to 1915 allotments. 
** This miscellaneous fund was to care for claims still pending from 1914 work. 
*** Balance on date when consolidation of State Highway Department with 
State Engineer’s Department became effective. 
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EXPENDITURES FROM 1915 ALLOTMENTS, MAY 22 TO DECEMBER 31, 1915 


Allotments to Counties 


CTAES OD ieee ee) A 3! ee, See 
COlLUni plas ges See ent a ee 
Columbiasiiishway. 20. 
Va Nee era otiete » oh oo oe 
DD OTE RAS pantry ae aaa 
Construction, Comstock ...... 
Surveys, Watson, et al. ....:. 
Surveys, Peters -...--2...2.2.2-.-.- 
DULVCYS wASCOU lee... ae eee 


EEO OO SeECLY Clitee oct ane 
TACKSOM es OLSKTY.OUs tet ..-. 2 ck eae 
ASHaT Goseitlh pee... sos kr eeaaee 
Josephine, Surveys. ..............-..--..- 
Construction, Locust Hill.... 


MISCeHAaneourse. men ere eae 


Central Oregon bridges........ 
WVASCORE OUTIL) tee ratte ate Tae 
General (miscellaneous) 
PU heii tenia ce ites ae 
Administrative, general ............ 
LEAKS EXE Coes oh 2 hl RMN emai a es gained nae 


if 
May 22, 1915 
Balance 


$ 34,192.40 
49,224.07 | 


37,762.43 | 
38,616.58 | 
10,000.00 
4,989.01 


7,072.30 
7,233.27 
9,405.88 


$221,661.50 | 


Expenditures 


$ 59.967.58 
16,169.89 
5,239.52 
1,838.40 
3,875.57 
4,333.16 


540.74 


(eee er cence e cece wees 


35,658.89 


5,742.07 
3,869.63 


$217,267.61 


Balance 
Jan. 1, 1916 


$ 700.49 


4,320.43 
2,103.54 
8,898.15 
9760.06 


2,739.42 
* 7,011.44 
1,491.20 
5,536.25 


$ 4,393.89 


* Definite allotments from 1916 funds made to cover these deficits. 


REPORT OF BRIDGE DEPARTMENT 


The bridge department has been under the charge of Mr. Howard W. 
Holmes and Joseph Weare, respectively, during the periods covered by this 
report, with Mr. L. W. Metzger as designing engineer. 

A general outline of the activities of the department from May 22, 1915, 


to November 30, 1916, is given in the accompanying tables. 


The line of sep- 


aration into periods from May 22, 1915, to November 30, 1915, and Decem- 
ber 1, 1915, to November 30, 1916, respectively, is based on the date to 
which the second annual report brings the capitulation of the work. 


BRIDGES DESIGNED AND COMPLETED MAY 22, 1915. TO 


Name ; County Highway Over 
Steinman hel eeeed Jaoekson 224  PACILIC. 22. .sce-cesegocre sae S. P. Railway-....:.-..--. 
Nehalem No. A.z..-cc-.---c0-e4 Columbia.....-.--.---- Nehalem -.0..202 ines Nehalem River.........- 
Lindsey Creek................. Hood Rivev........-- Columbia River......... Lindsey Creek.........-- 
Mitchell Point................. Hood Rivev.........- Columbia River......... ‘Side Hill.........-..-------- 
Mary’s Creek................--- CYatsep its, Columbia River......... \Mary’s Creek.........-.-- 
Bear Creek |. Clatsop Columbia River......... Bear Creek.........-----.-: 
POPTis TCO, wee re weep eat CIATSOD Leo eee | Columbia River......... Ferris Creek...-.....-.--- 
Little Ferris Creek......... ClItsot eens es Columbia River......... Little Ferris Creek..- 
Big Noise Creek.............. Clathope ae Columbia River......... Big Noise Creek......-- 
Gmnat Créeck a Clatsen eee Columbia River......... Gnat Creek............-.< 
Ties reGk 4 cu ec Clatsop... es Columbia River......... Rock Creek........-------- 
Big Noise Creek............- Clatsop. 1 canes Columbia River......... Big Noise Creek........ 
Mant Creek 23). Clatso0.28 Columbia River......... Hunt Creek..........------ 
Rock Creek. 2 es Cat Bape su ae Columbia River......... ‘Rock Creek.....-....------ 
Sration 437 (Nok a eas Cohim bia... Columbia River......... Rock. Creek... .2.....-<23 
SCOT 4 Ogee eae er tty Colum bia.n.taeed Columbia River......... Rock Creek.......-..------ 
Haze) Grovesicnccccccccss-osces Columbia “ieee COUNTY Hie a ee Clatskanie River.....-. 
HaAzolGroveduin oe eee Columbia.......2u.-: COUNTY U1 o passer uen Clatskanie River....... 
Mri OT od VAT Tl nn ee ae | COuUntCY = ese ee eee North Yamhill River 
Beaver Creek No. 11...... Columbia.......-2222.. Columbia River........- Beaver Greek.........--- 
County Road No. 100...) Lane:...20..........-.-. COUNTY, Roce al tercuntaguanee Beaver CreeK.........--.. 
Soapstone Creek............- Clatsop. enor ae Seaside-Tillamook....| Soapstone Creek......- 
Siuslaw ete. wan A ae Psne. eae (>, SPC OUT ee a eee eee North Fork Siuslaw. 
Jack Horner Creek......... CUataonl See le ne | Seaside-Tillamook....| Jack Horner Creek... 
Neh alana cyrus eas CIS tSOD aes Seaside-Tillamook....| North Fork Nehalem 
Rylie Slowgh-.)..2.....)..-. Beaton ee ey COURCY hare rescue Rylie Slough.............. 
Rylie Slotighi sien. Benton Oke County siete Rylie Slough.......-.. 
Cow Creek ics ov) ike Doug@lasLiws Suu COUN EY deeds aah ae Mow? Creek ite a... 
Owl Creek we ws eal: JACKSON eee ae PaeCiticn wr sarees Owl Creek......-.- es osaok 
Savage Creek.................. JACKSON Guta ete PACH IGN oa: Meas Savage Creek........-.--- 
Griffin Creek cess TACKSORN La Oulu Paciticn pein Griffin 'Creek™ 2.2. 
Tolo Overcrossing.......... Jackson:....c2 nn: Pacific laa S. P. Railway........--... 
Tolo Overcrossing.......... FACKSON Ss: kino a ate Pacitie Aaa eee aan owe So Po Rallwaveen neice 
Stations Loner sy Columbia as Columbia River......... Oreck) aaa 
Island Bridwerg iy ky Piges raat aid lt rues toe hdua) County 2 ine eee eae Tsland Slough............ 
TLiepaAnOni eh waa ie aka Tinn genoa Coun Gye aa eee Santiam 250s 
Willow Creek................-. JACKSON 1 er Paces sie eee ae ees Willow Creek............. 
Jackson Creek................. Jackson fae aks Pacific: Gilera Jackson Creek..........- 
Crook County aah Li OrOole 4 fs lars Counby . ub Aaa Mill Races. 
Cozine: Creek Viaduct...) Yamhill... (COUN GYoes eee Cozine Creekaic. 4... 
Sailer en els ee Polk-Marion.......- Inter-County............. Willamette River...... 
PAULIN a ee ce Lunt TOO Men, AY ns? County eae ee S. Fk. Crooked River 
Chenowith Creek............ AW ASCOM oa we Cotin ty. cek me es ae Chenowith Creek.....- 
Myrtle Point, Spruce...... CSS 2 erences COUN byt oe eee Coquille River........... 
Myrtle Point, Spruce...... OOS: Be eae COMER Yad lone, Coquille River........... 
Myrtle Point, Spruce...... ODS est) ee ta ed COUNTY ise) e he ees SS. Pvtrackegieeews 
Myrtle Point, Maple....... COOSA Ra many GourntyA toe ner eck Coquille River........... 
Myrtle Point, Maple....... COGS eatin e COUNTY Siena teas Coquille River........... 
Rneanenrec koe sate inane MOIToOw County. eee Rhea ‘Creeka aie 
iheavcreck sw eee Morrow Coun tye eae Rhen.Creaki eae 
Douglas County.............- DoOUgIAS Cee tence GCOuUnty 2tee ees Umpqua River........... 
Latham-Divide..........-.... Lanes inte was | County cee ae Oreek.it. eee eee 
Tide Creeks Meng Wte @revhbeaaW ey lsweue yoke eae County he ee eee Tide Creeliic2 amuses 
Rock Creekw eles Columbia tte Count vies eee Rock Créck= eee 
Summit Overhead.......... Goose ew aia COUNTY ee eee Sw PP Rallway 
Central Oregon Canal...| Crook.........-.....:---- County So eee Catal... aes 

Pa Grand ener suds aes UUriton 2h eee County eee eee Grande Ronde River. 
island Citys bee se: Union oP sce ee. County eu eee Grande Ronde River. 
J ORM DAY ie ssa Sherman-Gilliam| Tnter-County........----- John Day River......... 
Deschutes coin dtses Sherman-Wasco.| Tnter-County........----- Deschutes River........ 
Prine viltes 5 wee reg or. Crookes | County. eee Ochoco River........-.--. 
Ryle Creeks 262s eee Bentons eee. Cotnty sn Ss eee Rylie Creek ieee s 
Ryle Creek te ele er Benton: soe sess, County ieee Rylie Creek................ 


* Foundation. + Survey. 
Abbreviations: R. C., reinforced concrete; S., steel; W., wood; P. G., plate 
girder; Comb. W., combination wood and steel. 


NOVEMBER 30, 1916—LOCATION, TYPES, LENGTHS AND PERIOD 
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net, $54,052 


Notrre.—Bridge programs already outlined by the various counties include the 
ultimate construction of approximately seventy per cent of the bridges designed. 
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STATE AND COUNTY BRIDGES 


During the period May 22, 1915, to November 30, 1916, the bridge depart- 
ment has drawn up plans and specifications for fifty-nine bridges whose 
estimated total value is $413,400.00. Of this number twenty-two bridges 
valued at $84,400.00 have been constructed largely under state supervision, 
and the program of bridge work by the various counties to whom these 
plans have been supplied involves the ultimate construction of at least 
seventy per cent of those designed. 


DEVELOPMENT SHOWN BY TABLES 


It should be noted that while the period from May 22, 1915, to November 
30, 1915 (see tables, page 61), shows a larger number of bridges designed 
than in the later period, many of them were of wood construction and their 
average value was much less than those turned out by the department for 
the year November 30, 1915-November 30, 1916. The same statement is 
true of the number constructed. This feature of the tables shows the 
higher class of work which the counties are turning over to the state at 
the present time. The same table shows the increase in percentage of 
purely county work turned over voluntarily by the county courts, and the 
decrease proportionately during the last fiscal year of bridges under state 
aid construction. 


COST OF DESIGN AND GENERAL SUPERVISION 


It should be noted in this connection that the cost of supervision of this 
work by the department during the period of a little more than eighteen 
months has been only about 2.15 per cent of the total estimated value of 
the work designed and supervised, including surveys, plans and specifica- 
tions, attendance at bridge lettings, and inspection of constructed work. 
This compares favorably with the rate of 2.35 per cent for similar work 
done by the Wisconsin State Highway Commission during a period of three 
and one-half years from July 1, 1911, to December 31, 1914. This rate was 
considered a low one by that commission, and was taken on a much larger 
volume of business than possible in Oregon at the present time. 


STANDARD PLANS 


The preparation of plans and specifications for the special jobs has 
been supplemented during this period by the drawing up of many standard 
plans for different types of structures and the publishing of standard speci- 
fications for the design and construction of bridges. 

These standards include Howe truss bridges of from fifty-four up to 
180 feet span in increments of eighteen feet; standard pile and trestle 
bents; reinforced concrete beam and girder bridges from thirty to fifty 
feet span in increments of five feet; concrete slab bridges, ten, fifteen, 
twenty and twenty-five feet long; concrete box culverts ranging in height 
from two to six feet and in span from two to ten feet, varying according 
to different heights of fill; retaining walls (cantilever type) from eight 
to twenty feet high in two-foot intervals; steel spans ranging from sixty 
up to 200 feet in increments of ten feet. 
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The possession of these drawings, together with standard specifications, 
will render possible in the future much more rapid preparation of plans 
for bridge lettings on request from the counties, and will serve as a ready 
check on quantities of materials, general dimensions and details in any 
type of bridge presented. 


INSPECTIONS 


Inspection trips have been made from time to time at the request of the 
counties, to investigate the safety of old structures and make recommenda- 
tions as to new ones. In the course of these trips, which have been made 
into both eastern and western Oregon, it has been the aim of the depart- 
ment to look into the methods in vogue in the counties for handling their 
bridge problems, and so far as it was able, to help them along these lines 
with all the facilities at the disposal of its organization. 

As a result, the counties now have a better understanding of the services 
to which they are entitled from the State, the value of standardizing 
bridges to meet modern traffic, the importance of safe as well as econom- 
ical structures, and the necessity of wide advertising to get the work done 
at a reasonable cost. 


BRIDGE MANUAL 


In line with this policy of acquainting the counties with the class of 
work to which they and the State at large are entitled, and assisting them 
to get it, a bridge manual has just been published for general distribution 
to county officers and others having to do with county bridge and culvert 
work. This manual is of convenient pocketbook size and may be converted 
into a loose-leaf: book, to which additions can be made or into which 
revisions can be inserted, as occasion demands. 


It contains standards, general information and instructions covering 
the general features of bridge construction, which it is hoped will serve 
at least as a base upon which the counties may have their own work 
designed. 


It includes specifications both for design and construction of bridges; 
quotations from the laws which make it the duty of the department to aid 
counties on request; statutes governing present bridge construction in Ore- 
gon; records of plans, specifications and cost data; steps in bridge con- 
struction, including survey and selection of sites; plans, foundations and 
important features of general layout; inspection of bridges, both existing 
and new construction ; defects, tests, floors and loadings; life and ultimate 
cost; prevailing prices; estimating curves and standard plans. 


BRIDGES CONSTRUCTED 


Among the structures built during the past season under supervision of 
the department was a 860-foot concrete viaduct at McMinnville. It pre- 
sents a most pleasing appearance, and as it is the first of its type in that 
part of the state, it has attracted a great deal of attention, the more so 
because of its reasonable cost. 
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INTERCOUNTY BRIDGE AT SALEM 


The Salem bridge question, which at various times during the past few 
years has been reported upon by this department, has again come to the 
front. 

The first of the records on file in the department show that a thorough 
examination of this bridge was made for the city of Salem in May, 1912, 
by Portland engineers, and its many defects and limitations of use were 
pointed out at that time. 

In August, 1914, the State Highway Commission, on request by the 
counties, made another careful inspection ; the limitations of use were again 
reiterated, and the impossibility of any general plan of repairs which would 
not be a waste of money, was clearly pointed out. Acting on this report, a 
request was received from Marion County for the design of a steel bridge 
to replace the old one at a location as near the Center street site as would 
best serve the public needs. 

The State Highway Department thereupon drew up sketches and made 
studies for a new bridge consisting of three 16(C-foot steel riveted spans and 
one 300-foot riveted steel draw span, with roadway thirty-two feet wide 
and floors of reinforced concrete with creosoted block pavement. The 
approach was a reinforced concrete viaduct on the Polk County shore. 
No detailed plans or specifications were prepared. 

Borings were taken in the river bed and the design included alternate 
crossings at Marion, Center and Chemeketa street sites. 

No action was taken on these plans, as the county courts of Marion and 
Polk Counties were unable to reach an agreement 'to proceed with the work 
at this time. 

In the summer of 1915 protest against the continued use of the existing 
structure became so insistent that another inspection was requested of the 
State Highway Commission and made by the bridge department in October 
of that year. . 

The report on this inspection was supplemented by another equally 
strong, made a month later, in conference with the department, by a prom- 
inent consulting engineer of Portland. 

The bridge was unsparingly condemned as being past its period of use- 
fulness, as its life had reached its limit. Contingent upon certain vital 
repairs being made and with very rigid restrictions as to the passage of 
traffic, the decision to condemn and close it was changed solely on the 
understanding that a new bridge was to be built at once. 

The county court of Marion County again took the initiative, being the 
most vitally concerned, and invited competitive plans from engineers and 
bridge companies at large. Its board of viewers was not satisfied with 
the results of this competition and asked the State Highway Commission 
to draw up plans for a low level steel bridge at the Center street site, the 
location having been agreed upon with the Polk County court. Very com- 
plete plans and specifications were drawn up for a five-span steel bridge, 
including lift span over the channel and concrete viaduct approach. This 
bridge was estimated to cost $198,500.00. The plans were completed in the 
early spring of 1916, approved by Marion County viewers and their court, 
but were not acceptable to the Polk County court. The question of con- 
struction has thus been delayed through another season. 
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While differences of opinion in the past between the counties as to proper 
location and type of bridge have delayed action for a long time and resulted 
in various plans being drawn up and studied in this department and by 
outside parties, it appears as though a definite basis of agreement had been 
reached, and from present indications that the construction of this much 
needed bridge will be started the coming year. 

The highway department, at the time this report is being prepared, 
has again been requested by the counties of Marion and Polk to recom- 
mend a site, proper type of bridge to be built at such site, and make an 
estimate the cost of same. The limits of cost are placed at $250,000.00. 


LARGE AMOUNT OF WORK ON HAND ‘. 


All signs point to a much larger volume of county bridge work being 
turned over to the department next season. At present, among the struc- 
tures for which the bridge department has been requested to draw up 
plans and specifications, are a crossing over the Deschutes River near 
Moody ; two crossings over the John Day, one at McDonald on the Columbia 
River Highway, the other at Monument, in Grant County, over the North 
Fork; a number of crossings in Wasco County; a large county-city bridge 
over the Coquille River at Coquille; and, as stated already, the Salem 
bridge. This makes a large amount of work to be turned out in the 
designing office before spring. 

In addition to this designing work, there are a number of structures in 
Coos County which will require certain supervision by the department dur- 
ing their construction which is expected to be proceeded with in the near 
future, and a request has been made from Wasco County to prepare bridge 
plans in connection with the expenditure of the recent bond issue. Similar 
work will also be performed for Wheeler County, which also voted bonds 
for road work. 


STATE FAIR EXHIBIT 


An exhibit at the State Fair was made by the department, in conformity 
with an order of the State Highway Commission. Through the coopera- 
tion of the Department of Experimental Engineering, O. A. C., the United 
States Office of Public Roads and Forest Service, a creditable exhibit was 
made which is believed to have been of considerable educational value. 
Models of various types of bridges and culverts, designed and constructed 
by the department, were shown, also equipment and samples illustrating 
the advantages of testing sand, gravel, rock, cement, iron and other mate- 
rials used on state work. Sections of various types of pavements were 
shown, including pictures illustrating advantages of good roads. One reel 
of motion pictures was shown, along with several reels borrowed from the 
United States Office of Public Roads, and from Iowa, showing various 
operations in connection with the construction of good roads. 
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ROAD STATISTICS FOR OREGON 
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The foregoing data has been summarized from information kindly fur- 
nished by the various county courts. In a number of cases no replies were 
received, and in these cases the best available figures were used. For this 
reason it was not thought advisable to publish a detailed tabulation. 


CLATSOP COUNTY 


Work in cooperation with the county court. T. S. Cornelius, county 
judge: John Frye and K. F. Johnson, commissioners. 


The twenty-eight mile section of the Columbia River Highway from 
Astoria to Westport has been completed as a dirt road and the contractors 
settled with. 


A brief history of this case appears necessary to properly understand 
the difficulties encountered in settling with the contractors. 


The work was started October 16, 1913, under Henry L. Bowlby, District 
Engineer ‘W. M. Peters in charge. Surveys and estimates were completed, 
and on April 10, 1914, bids were called for. May 11 a contract was entered 
into with the Boyajohn-Arnold Company of Portland at prices which, based 
on the engineer’s estimate of quantities of material to be moved, made the 
total apparent cost of the work $235,147.00. As this was more than the 
funds available, the contract was limited to $205,000.00, to be completed 
December 1, 1915. 


The work was, after some delay, sublet to Peterson & Johnson, con- 
tractors, of Seattle, Wash. After further delay, work was prosecuted until 
about October 20, 1914, when it was apparent work would have to be shut 
down for lack of funds. However, an arrangement was made by the county 
with the subcontractors whereby an approximate estimate of the work 
done by the Boyajohn-Arnold Company was to be made, this company set- 
tled with, and the work to be finished under the same contract by the 
Peterson & Johnson Company. 

The contract was not formally executed with Peterson & Johnson until 
December 15, 1914. Work was prosecuted without any contract other than 
a verbal understanding subsequent to about October 20. 

Upon completion of the work, about September 20, 1915, a final estimate 
was prepared by the Chief Deputy State Engineer on October 11, showing 
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a balance due the contractors of $93,018.18. Due to the fact that the prior 
estimate for settlement with Boyajohn-Arnold Company was made up during 
progress of the work, and in many cases based only upon a percentage 
estimate as to the amount of work performed in cuts, and in other cases 
where the cuts being largely completed except for finishing, which is the 
most expensive part of the work, an estimated allowance had to be made 
to cover such case, and for other reasons, such final estimate was based 
upon the total amount of work done, deducting from the total due under 
the contract the amount previously paid the original contractor. 

Peterson & Johnson refused to accept this estimate. The State Engineer 
having yielded to the wishes of the State Highway Commission, and the 
Chief Deputy being in charge of State Highway work, the company believed 


Designed and constructed under direction of State, 1916. 


ISLAND BRIDGE, NEAR WHEATLAND, YAMHILL COUNTY. 


itself unable to bring suit to collect money alleged to be due until such 
time as it had received a final estimate from the State Engineer, whom it 
claimed was the only officer authorized by law to make such estimate. 
The State Engineer accordingly refused to make such estimate, and man- 
damus proceedings were begun in the Supreme Court, which resulted in a 
mandate January 19, 1916, commanding the State Engineer to make such 
final estimate and review of the work. (154 Pacific, page 101.) On Feb- 
ruary 9, 1916, a claim for $87,596.85 was filed with the State Highway 
Commission and urged as the amount legally due under the contract. 

Prior to this time and subsequent to the final estimate above men- 
tioned, certain force account bills admitted to be due were paid, amount- . 
ing to $10,268.67. 
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The claim included $60,819.55 as due on classification, unpaid excavation, 
and other work unpaid for, and $13,207.00 for interest due to delay in pay- 
ment and for expenses incurred on account of the Highway Engineer’s 
failure to make the proper estimates. 

These two items make a total of $74,026.55 in excess of prior estimates, 
or on a total of about $350,000.00 worth of work. 

The contractors, having collected a vast amount of technical data, 
numerous affidavits and much information to back up their claim, it was 
thought inadvisable for the State Engineer to proceed farther in this 
matter, except upon the theory of collecting an equal amount of data and 
facts to offset such information, interviewing witnesses and preparing the 
case as if for trial in the courts. Accordingly, J. P. Newell, of the firm 
of Newell, Gossett & Walsh, of Portland, was employed, with the approval 
of the State Highway Commission, to act along with the State Engineer 
as a board of review. Mr. Newell was selected because of his wide expe- 
rience and high standing, and being entirely disinterested, his judgment 
would have great weight in reaching a settlement, or with the courts in 
case of subsequent litigation. 

After a hearing before the county court in Astoria, at which the State 
Engineer, Messrs. Newell, Cantine, Peters and Ross, of the State Highway 
Department, were present, fifteen days were spent in the field by the State 
Engineer, accompanied by Messrs. Newell, Peters and representatives of 
the company, examining into every detail of the claim. Thousands of holes 
were dug with pick and shovel in the various cuts, so as to get below the 
effect of frost and weather and expose the original material for classifi- 
cation purposes. 

The contract provided that earth should be paid for at 25 cents per 
cubic yard excavated; hard pan, 35 cents; loose rock, 45 cents; soft rock, 
60 cents, and hard rock, 82% cents. Free haul not to exceed 300 feet. 

The material on the ground was found to grade gradually from one 
class to another, so that it was a difficult matter to determine the exact 
line of demarkation between each class. Other places the material was 
spotted and badly mixed. In fact, these difficulties have led the depart- 
ment to change its form of contract to one, and at most two, classes of 
material, so as to avoid similar disputes in the future. This is in harmony 
with the practice in a large majority of states having highway departments. 
With five classes for material and a different price for each, it necessitated 
a very careful review in the field, as well as a study of the contract with 
a view to legally defining the various grades of material and identifying 
each class on the ground. 

There was much dispute on the item of clearing. Heavy and light clear- 
ing was specified with no definition of each class given. Where county 
roads had been cleared and the material was not burned but piled on the 
edge of the road, objection was raised to deducting the width of such road 
from the pay area. 

The grubbing specification was not definite, as well as the question of 
payment for overhaul on grades over three per cent. 


After a thorough examination of all points in dispute, and numerous 


conferences, the company accepted the final estimate of the State Engineer, 
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amounting to $117,327.30, which included only $24,309.12, or about 33 per 
cent of the company’s claim. This amount is only about 7 per cent of the 
total cost of the work. 


FACTS RELATIVE TO QUANTITIES, UNIT COSTS, ETC. 
\ Columbia River Highway, Clatsop County 


Width of rOAQWay Vee ciesc eo ea ea ae ee 24 ~=feet 
Maximilm cera de 2. e8 5 Gales eee oe ee eae S 2 theater ls! 5 per cent 
Length of highway Constructed .c522.2k 0.6 eb nae ee ee 26.9 miles 
Cubiceyards/of material excavated (465-2 2 eee ... 415,584 

Acres ClearedvuanG 2EUp DGG: A eles Oo Neo eS ee ne ee a ee ee 185.83 
TOtAIHCOSCT OL» UU IW EY ceec ek oases oe cos ae LE a $350,388.53 
COstiper! Mile Fee el is Ti OO CUTE ERNST a cetd te 13,000.00 
Average cost of clearing and grubbing, per acre...........-....---...-.-. 247.00 


STATEMENT OF TOTAL COSTS, COLUMBIA RIVER HIGHWAY 
Astoria to Westport, Clatsop County 


Construction under Boyajohn-Arnold contract.........-........-... $174,774.37 
Construction under Peterson & Johnson contract.........-.....- 127,327.30 
Bridges under Peterson & Johnson bridge contract.............- 5,897.25 
Mill Creek culvert under Palmberg & Mattson contract.... 1,963.19 
Mill Creek fill under E. A. Gerding contract................-....... 2,952.35 
Highway signs and miscellaneous construction costs.......... 281.35 
Right of way damages. 2) ya eevee SE AULA, ST Be AC aN Sa Oe 2,826.75 
Engineering and administrative as follows: 

Location |SULVCY Sites Ae ea poe Dk ee be ee ee 

Construction ren2ineeri mer ccs eae core eee ee 30,798.13 

Adiministrativeie 64s Brae Sie meee rs Ae EN eee eee eens 2,404.74 44,365.97 

CGPANGtOta DT COSE cae ee er eI ea eee teat ee $350,388.53 
Paid by county: 

Notal tWartrants cra wis cote sce ae ee ee eee $299,391.66 

Refunded eh ystaten oe ea eee cab dns eecahen eeeate een unane Caeen 9,451.20 289,940.46 
Paid’ DY FStALe yee hh S ee COR Ey OS Se rota ose ae eee en epee ce $. 60,448.07 

Grand istetal pal) cg a a ee ee $350,388.53 


COLUMBIA COUNTY 


Work in cooperation with the county court, A. L. Clark, county judge; 
A. BE. Harvey and Judson Weed, commidsioners. 

The Columbia River Highway, in Columbia County, has been completed 
under allotments as heretofore made. This work was started under the 
direction of Mr. Bowlby. Certain readjustments were made during Mr. 
Cantine’s administration, prior to the taking effect of the consolidation bill, 
which resulted in the execution of a new contract by the county, covering 
the thirty-nine-mile section heretofore under contract to the Consolidated 
Contract Company. | 

The contract was let June 7, 1915, to the Standifer Clarkson Company 
of Portland. At the date of former reports, this work was incomplete. For 
that reason a short history of the work is here given, and a final tabulation 
of costs, etc., aS they appear on our records: 

The contract with Standifer-Clarkson Company to complete certain sec- 
tions of the highway provided that the “bulk” work was to be done on a 
- schedule of unit prices. All other finishing and special work be done on 
a force account basis, plus ten per cent on labor, material and equipment. 

Contractors were very prompt in assembling their forces, and operations 
were well under way by June 30. Several-small line and grade revisions 
were made to better fit the existing roadbed. 
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The Marshland, east half of Beaver Valley, east half of Rainier and the 
Goble sections were covered with forces. The east half of the Inglis and 
west half of Beaver Valley sections were not opened up on account of lack 
of funds. Also there was an old road, between Delena and Clatskanie, that 
could be used for the present time. From Goble, east, for about three miles 
was not opened, as a pretty fair road connects this stretch, which makes a 
wide detour back in the valley. 

This work was completed in the late fall of 1915. There are now 25.5 
miles of completed state road and 13.5 miles of uncompleted state road in 
Columbia County known as the Columbia River Highway, and was accom- 
plished at a total cost of $395,387.12. The cost of the uncompleted sections 
is $56,769.21, leaving $338,617.91 chargeable to completed roads. 

The entire length is constructed on a standard twenty-four-foot width, 
with 5 per cent maximum grade. 

This work being divided into seven different sections for construction 
purposes, the cost will be assembled and reported in conformity with such 
sections, a description of which will appear at the beginning of each tabular 
statement. The summary will show the cost of the 25.5 miles in Columbia 
County as $338,617.91, or an average cost of $14,455.60 per mile. 


SECTION NO. 1—MARSHLAND 
Westport to Clatskanie 


Length, 8.6 miles. Width of roadway, 24 feet. 
Item Cost Cost Per Mile 
CE Te SR a Bet Ai ea eS ee ee $ 5,157.00 $ 599.65 
RV EURD LES eee ec tar eas Sen Ue MO Rea ewe ecu eee NR) 2 et 3,828.75 445.20 
PEE CREE UPON Oc san ot oe Sars te necro ear RISE ee cls Sats celal son's 57,635.86 6,818.12 
Culverts walls -CONCHE LG ame eee es a ete Le Leak 5,355.97 622.79 
COT COMA CCOULLE WOT se 2 ence een sete oe Eo ee 26,114.63 3,036.60 
Engineering, right of way, ete: 22s... kiis. teleost... 12,736.38 1,491.30 
PE OTATNCOST tee 2 rote ee eee rc eae ee RE ee ee $111,828.59 
Average cost of complete highway, per mile................ 13,003.32 


Classification according to estimates rendered by engineers for “bulk 
work” as follows: Earth, 27 per cent, hard pan, 29 per cent; loose rock, 
17 per cent; soft rock, 11.6 per cent; shell rock, 0.4 per cent; hard rock, 
15 per cent. 


SECTION NO. 2—INGLIS 
Unit No. 1 
Clatskanie to Inglis (completed) 
Length, 2.6 miles. 


Item Cost Cost Per Mile 

MO Tie 1 1 eee ee es ee a ow otek See EN RED en Uo JU Ee ae $ 505.00 $ 194.23 
CERT Oy ag meeat eek AN oe TNO iy eee eas SNL e es Te ag | ee de A 186.25 71.63 
RS CANOLA OT IME Ee teeta tte ia ae see ange We ee eC re Vl PAE LT Te 10,750.30 4,134.73 
CULVETLS PS WaAllSs ObaAINS, CONCT COUGH ace. sce ook eevee su eye, eee ode ade ee 1,127.57 433.68 
OL COMACCOLITICN terre ante. | Re eres teem eee rat ne se 81.15 31.21 
Engineering, right of way, incidentals.........................---2..2.- Spline Oud. 1,452.18 

CNC UEC Lee ode eae Seis mae Fe frees peters mene Mahan Pach $16,425.94 

Average cost of completed highway per mile.................. 6,317.66 


Classification of material: Earth, 28.7 per cent; hard pan, 19.7 per cent ; 
loose rock, 30.7 per cent; soft rock, 13.2 per cent; hard rock, 7.7 per cent. 
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SECTION NO. 2—INGLIS © 
Unit No. 2 
Inglis to Beaver Falls—Length, 3.8 Miles 
Work 80 per cent complete in 1914. No later work done on this section. 


Item Cost 
Blearing Ae ed he el ale ae es eal ee ee eee ere $ 2,249.25 
Grubbine Wii bs Wee Soc a Tee ee aig A ee a deere ne ed a 168.75 
BX Ca ViattiO rs Fite es a ES SS ees Ee ee ee ee 27,431.37 
Culverts, Walls pease soe sho ew Se ae eae eae eee 1,717.00 
OT CO-ACCOUMES Cakes eee tog occ te ee as He ee ee med PRI eC ne ene ee ne ee ee 279.34 
Hnirineering; right’. Of wary; wetCscs war ee ee eee 2 eee 5,176.28 
PPOCAL COST ccc etic ge UNTER A ie ga ties coc ae Sm, 5 ee $37,021.99 
Average cost of highway per mile, 80 per cent complete........................ 9,742.63 


SECTION NO. 3 
Unit No 1 
Beaver Falls to Delena—Length 3.8 Miles 


Work approximately 82 per cent completed 1914. No later work done on 
this section. 


Item : Cost 
Clearing 0205 2an ns ciess tk ee a eae ee 2 Ls ee ee $ 2,595.00 
GET UD DLE eat ERIE Meee See Le je CP es ee 945.00 
FUR CAVATION TEER BCA On ale ay es ieee ee cial Oe De a eo eae ee oe oi 11,444.52 
GWulVErts: AGAIN S ee ee ERE ees a SE RR on eat een oe ae ee 199.00 
HOrce ACCOMM yee sw ah Nee) ie a Ee ei ees 340.94 
Engineering, rien tot Way. cOUC ie cr see ee ee ie cee are en oe 4,222.76 
Total COSt tO: a Cece zee acer e ee Ee rere oer Se anes sarees ae see $19,747.22 
Average cost of highway per mile, 82 per cent complete..........-....-2....... 5,196.64 — 


SECTION NO. 3 


Unit No. 2 
Delena to top of Rainier Hill—Length 5.5 miles. 
‘ Item Cost Cost Per Mile 

CVOS Yi righ CE ran pac tee ete Ee aera eae Oe esa 2 es oe OD ee Oras $ 2,907.50 $ 528.64 
Giibbing 31... Sa Ee eee Shari 3 ieee uae Ee ee 2 2,023.75 367.95 
ES CAV EUGLOINS eee tera rue Le Pe ee a Eee i ee ee eee 10,381.35 1,887.53 
Cul Verte: Qralnshpn 2 cayenne toe Nec oa teeta atin cae yee Cea ate eee amare 230.90 41.98 
NOT CEVACCOUN CH tet hate Sale ee Ae Rane es SNL eg Ena ae Soe 8,054.34 1,464.42 
Engineering, right of way, incidentals 22.2 eee 7,492.00 1,362.18 

Total ‘cost’ of' completed highway yc e.iiset eee $31,089.84 

Average cost of completed highway per mile................ 5,470.88 


Classification of material according to estimates rendered: Earth, 84 
per cent; hard pan, 7 per cent; loose rock, 7.6 per cent; soft rock, 1 per 
cent; hard rock, 0.4 per cent. 
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RAINIER SECTION NO. 4 
Unit No. 2 
Town Rainier to Prescott Point—Length 3.1 miles—Roadbed, 24 feet. 
Item Cost Cost Per Mile 
LOWS dake th ot eb tat OAC e ee ae eee a ES Bs kee io tes ee Rit ee tt ED $ 2,589.25 $ 835.24 
CETTNUN a) Np as 2 eg Sal teat Se RAMS Sie ay SEB RTL NE Renae ee. eee ih oy 1,565.00 504.84 
LD PRCOEI ATEN GON DIS Gp nk SP Ra RR Sh 8 LA Sh Ea OY. FOR prov 58,702.98 18,936.44 
Culverts, <arains) walle cei ee ee 5,068.61 1,635.04 
TP ORCOM ACCOMM Ge etek cot soc sto2: ee era os ees ece TOU ets 11,855.89 3,824.48 
Engineering, right of way, incidentals.............2....00.002.....-.. 4,623.03 1,491.30 
Total to date, completed highway ...........-2222222.222222-0.-22.- $84,404.76 
Average cost of completed highway per mile.............. 27,227.34 


Classification: Earth, 19 per cent; hardpan, 6 per cent; loose rock, 9 
per cent; soft rock, 9 per cent; hard rock, 57 per cent. 
GOBLE SECTION NO. 5 


Prescott Point to Tide Creek 
Total length of completed highway, 5.7 miles—Roadbed, 24 feet. 


Item Cost Cost Per Mile 

COLTS R SDT osc 4 ooh A eRe aa ee fea De kU Ra MN RS Pa Sulla Ew es oe OR Re $10,955.00 $ 1,921.93 
ENERTUD OY OF ERE, sad SURE EE AL ihe re fe UE VG DI a eR eee et 1,338.75 234.87 
WE SSS SOSH en COG 1 yr ea tae Bimmer ais, Ses IE ss gle iat AU ee i tal RL 58,151.94 10,202.09 
Culverts: drains) walle seie2 Soe aes ee ae 3,835.34 672.87 
EP ORS E te COOURN by tance sce ie eerie te ae ee ee ee el CUE 12,087.34 2,120.58 
HMngineering, right-of-way, incidentals ......2.........2.2222..22.... 8,500.41 1,491.30 

Total cost of completed highway ................-.........-....- $94,868.78 

Average cost of completed highway per mile.............. 16,643.63 


Classification: Earth, 25 per cent; hardpan, 23 per cent; loose rock, 
20 per cent; soft rock, 8.2 per cent; hard rock, 23.8 per cent; shell rock, 
0.5 per cent. 


SUMMARY 
Westport to Tide Creek 

Item Length Cost Cost Per Mile 
Marshignd, Section, Ne. b .:.2<+..4-a6..c0..eceeees- : $111,828.59 | $ 13,003.32 
Melis-sec.NO.2,) Unity NOw tee ces esc 2.6 16,425.94 6,317.66 
Inglis, See: No. (2, Unit’ Noo 2) oi: *3:8 37,021.99 9,742.63 
Beaver Valley, Sec. No. 8, Unit No. } .......... Rae 19,747.22 5,196.64 
Beaver Valley, Sec. No. 3, Unit No. 2 .......... 5.5 31,089.84 5,470.88 
Rainier, Sec. No. 4, Unit No. 2 -2.....22222202222.... Pi fan | 84,404.76 27,227.34 
Bey UR) te Tein 0 NE Gap ieee an pelle) UN Reel aii asc pe Ra 5.7 94,868.78 16,643.63 


Wotal Expenditures 222s eee eee $395, 387.12 


Total number miles completed highway, 25.5. 
Total cost completed highway, $338,617.91. 
Average cost per mile completed highway, $14,455.60. 


*80 per cent complete. 
*82 per cent complete. 


WASHINGTON COUNTY 


Work in cooperation with county court, D. B. Reasoner, county judge; 
C. A. Hawley and R. Matteson, commissioners. 
; Work under immediate superintendence of A. B. Todd, county foreman, 
in accordance with a contract executed between the county court and the 
State Highway Commission. 
November 11, 1915, an allotment of $11,500.00 was made by the State 
Highway Commission for work in Washington County from the 1916 state 
funds. From this was expected to be paid the $7,011.44 deficit in the 1915 
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allotment for Washington County on account of the Rex-Tigard construc- 
tion, leaving a balance of $4,488.56 for new construction. However, on 
August 8, 1916, on petition of the Washington County court, the allotment 
was increased so as to give full $5,000.00 for new construction. 

Upon the further request of the Washington County court the funds 
available were designated to be spent on the Hillsboro-Forest Grove road 
in redressing the existing macadam surface with penetration method 
asphalitic macadam. 

The method employed consisted’ in scarifying the existing water-bound 
macadam with a spiked wheel ten-ton roller and reshaping the road with 
grader and hand work, widening with about three-foot shoulders on each 
side of the original macadam, and making the new surfacing an average 
width of about fifteen and one-half feet. 

Upon the road thus prepared crushed rock to an average depth of about 
three and six-tenths inches measured loose, was placed, sprinkled and 
rolled. After the rock had thoroughly dried, hot “Union Road Binder” 
asphalt, grade E, was spread by hand with dippers at an average rate of 
one and one-seventeenth gallons per square yard., Rock screenings were 
then spread and the road again rolled and more screenings added where 
necessary, because of asphalt working through. Screenings were used at 
the rate of one cubic yard to forty-four square yards. 

This manner of constructing penetration method bituminous macadam 
had been tried by the county officials on a very short stretch of road near 
Forest Grove the year previous under what were thought by them to have 
been rather unfavorable conditions, and the results there as to cost and 
quality of pavement were such as to encourage them to try a larger amount 
this year. In view of these facts, the state allotment was permitted to be 
expended on this work under the direct superintendence of the county’s 
foreman. 


HILLSBORO-CORNELIUS ROAD 


Length, 13,516 feet (two and fifty-six hundredth miles) ; width of sur- 
face, fifteen and five-tenths feet; bituminous macadam redress, penetration 
method ; total surfacing, 23,277 square yards. 


Cost 
Rock— : | Total cost per 
Z,026 CUDIC Varas,(COGLSO fen cc sin si sen untae sq. yd. 
525 cubic yards, screenings.....:.....-.......--- | 
2,851 cubic yards furnished by county and }................ $2,553.72 .1100 


Oregon. Cost as reported by 
county judge f. 0. b. cars...............- 
Unloading, by hand. Showelin eS hess ee eee 453.47 -0194 
Hauling rock, on contract, at 8 cents per cubic yard for 
first one-fourth mile and 3 cents for each additional one- 


shipped from quarry at red By | 


LOT tp tle yas ee ee ae a Se Seen ae 2 ee 413.49 0177 
Spreading, including reshaping of old macadam ...................- 539.14 0231 
SSVI 1 eee ee ee ER oe ee ae dees at 8. ebnaeeee Bere fa rea 111.88 0048 
PRO TET coerce eee es ac eee Ee OED eS, a Se 125.25 .0054 
Asphalt, 464 barrels, grade E Road Binder, $15.50 per ton.. 1,762.43 .0758 
Hauling. asp iva listers. cer ar. oceeee ie aa eee t a Noa ee seen ee 69.38 .0030 
Heatinevyaspnalt) 2... ee ee AT EE ees eee 105.56 .0045 
Spreadinerasphal ty icsssu ee rk ee ie B22 hn oh 140.26 .0060 
MANIA H aed fl Ue Tie aa eal pias TURE IND La MDN eeOret Sc RaN ar COTE ARE Po WS WRIA TA Se AEE et 68.25 .0029 
Miscellaneous expense ceteir Ute ee ne TUE ee ee 58.92 .0025 
Superintendence oss seas Bs ee Pe on sk Sao eree ee 201.50 .0086 
TN SUPA COB ee eee ies sce oe SR? ck Sco TCU gen Rea ne 40.55 .0017 
TIMeEKCEPINS “ANG SUPST VISION ee ee ec ace se eee eens ee ere 130.27 0056 
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YAMHILL-TILLAMOOK COUNTIES 


Work in cooperation with county courts. Yamhill County, J. B. 
Dodson, judge; W. S. Allen and William Gunning, commissioners; Tilla- 
mook County, A. M. Hare, judge; F. L. Owens and G. R. McKilmens, 
commissioners. 

On November 11, 1915, an allotment of $4,500.00 was made to each of the 
counties of Yamhill and Tillamook, on condition that they each appropriate 
an equal amount, and with the understanding that the entire sum of 
$18,000.00 was to be expended in macadamizing the section of highway 
known as the Sourgrass cutoff from the west line of the Grand Ronde 
Indian Reservation to a point near Dolph, which had been graded jointly 
by the two counties. 

Bids for the work were opened May 15, 1916, and the contract awarded 
to Starr, Muscatt, Chity and Tito of Dallas, at a price of $1.80 per cubic 


ROCK CRUSHER AND BUNKERS, SUMMIT SISKIYOU MOUNTAINS. 


yard, loose measure, for the macadam in place. The pavement contemplated 
was six inches thick and nine feet wide, with a two-foot shoulder on each 
side, making the total width, from out to out of rock, thirteen feet. The 
total length of road paved was four and ninety-eight hundredth miles. 


Late spring rains delayed starting the work and hindered its progress 
for several weeks, so that there was still a short stretch of about 1,100 
feet uncompleted when the winter rain set in. This stretch was completed, 
however, at the expense of putting on some extra rock in a few places 
where the subgrade was soft. This additional expense was borne half by 
the contractors and half by the counties and state, by special agreement 
to that effect. 


On November 27, the work having been completed except for a final 
smoothing up and rerolling of a portion of the road and some light repairing 


« 
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made necessary by hauling over the road during construction, it was 
decided best for the road that such work be left for the winter and com- 
pleted after the winter rains, when the road could be put in perfect condi- 
tion for. the summer travel. A supplementary agreement was therefore 
made with the contractors covering the work and providing for retaining 
of sufficient money from the amount of their contract to cover the work 
they are to do in the spring. Any rock required for such finishing will be 
furnished by Tillamook County. An occasional dragging and patrol of the 
road during the winter has been arranged for to prevent, so far as possible, 
any rutting, and to keep drainage open. 

This work was begun under the direction of W. E. Eddy as resident 
engineer, who continued in charge until August 8, 1916, at which time, the 
work having been entirely laid out and in such shape that one man could 
attend to the engineering, inspection. and time-keeping duties and the 
expense therefor reduced, the work was put in charge of R. H. Baldoch, as 
inspector, and for the last few days of T. M. Davis, district engineer. 

The cost of this work to date has been as follows: 


YAMHILL-NESTUCCA ROAD (SOURGRASS CUTOFF) 


Total length, four and ninety-eight hundredths miles ; width of macadam, 
nine feet with two-foot shoulders on each side; width out to out of rock, 
thirteen feet; thickness, 6 inches in the nine-foot width. . 


ESTIMATE OF WORK PERFORMED 


7,719.0 cubic yards crushed rock at contract price, $1.80: per ‘cubic pear $13,894.20 
76.25 cubic yards crushed rock at 90 cents, as per special agreement... 68.62 


Extra:*work ‘as sper “bills ‘approved to (dates. sss ew eee 1,022.49 
Total {COMUrAGl KGOSU 8 At aor tnslyeririniayapet ee a SCN he ek 8 Si a ee eee $14,985.31 
CUIV CTE iiss cusbl pete EOS aes geen 2 ey 0 en ag Si os 436.12 
Administrative engineering and inspection during construction-............... 1,515.64 
General tchareécs Mrevious: to “GOnStruction. 3.22 2ibsi sco oiiie cde s-asdseneceascondesaueasgevede 375.28 
TOLATNCOS ER Ti soiree Re a ee eg eT Ug eS aa ye $17,312.30 
Cost per mile when amounts now: due are paid...._......-2.....222--2cece-ee-eeee-eee 3,476.36 


Extra work includes considerable regrading to straighten alignment, installa- 
tion of culverts, clearing out drainage ditches, spreading clay binder, sprin- 
kling, etc. 


YAMHILL COUNTY 


Proposed paving near Sheridan 


Citizens in the vicinity of Sheridan raised $5,000.00 to match a like 
amount allotted by the county and state for paving the state road adjoining 
the town on the east. 

After further consideration it was decided to ask the Federal Govern- 
ment to match this money, making $30,000.00 available for paving work. The 
State Engineer has accordingly made surveys and is now preparing plans, 
specifications and project statement for submission to the Federal Goy- 
ernment. 

Total cost of this work to date, $176.07. 
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COOS COUNTY 


Work in cooperation with the county court, James Watson, judge; W. T. 
Dement, and G. J. Armstrong, commissioners. 

Coos County,at an election held early in 1916. voted $862,000.00 in bonds 
for highway construction. The bonds brought a premium of $12,432.26, 
making available for expenditure a total of $374,482.26, which, according 
to the terms of a bond issue, is to be applied upon the grading and drainage 
only of the following roads: 


Project No. 1—Coquille-Marshfield -—.........-.-2..............- $150,097.23 
Project No. 2—Bandon-Curry County Line....... aa 66,237.81 
Project No. 83—Coquille-Myrtle Point —........0.2............ 47,491.87 
Project No. 4—Coquille-Bandon _.............200002222..........- 49,616.19 
Project No. 5—Coos Bay North..............2...00220...22222...-.-- 60,989.16 

BROUGL hic -apetee een ccc ianwure debe hein cB bee ie ti ausc ed casens $374,432.26 


This bond issue was voted upon with the understanding that an allot- 
ment of state funds to be expended, together with the proceeds of the bond 
issue, under the supervision of the State Highway Commission, would be 
made to Coos County in accordance with a resolution of the State Highway 
Commission of November 11, 1915. 

During February and March a general reconnaissance and report upon 
the road situation of Coos County was made by E. I. Cantine, Chief Deputy 
State Engineer, in accordance with direction of the Highway Commission, 
December 11, 1915. 

On June 26, 1916, a resolution was adopted by the county court request- 
ing the Highway Commission to loan to Coos County the services of the 
State Engineer to direct the making of surveys at the expense of the county. 
This request was granted by the Highway Commission by an order passed 
July 6, 1916, and Mr. R. B. Murdock, county roadmaster of Coos County, 
was appointed by the State Engineer as Assistant Engineer in local charge 
of the Coos County work. 

J. A .Elliott, locating engineer, was assigned to the direction of the 
surveys under supervision of Mr. Murdock. The preliminary surveys on 
the above projects have been completed at a total cost of $4,366.44, or 
approximately $85 per mile, and preparation of plans and estimates is under 
way. It is expected that the Bandon-Curry County line project will be 
advertised for bids in December, and it is planned to let contracts for all 
the projects early in the spring. 


OUTLET FOR COOS COUNTY 


All of the Coos County bond issue excepting $47,491.00 will be expended 
on the north and south coast highway. During 1916 a discussion arose as 
to whether surveys looking toward the expenditure of state funds should 
be made going north to near Florence, thence up the Siuslaw River to a 
connection with the Pacific Highway near Eugene, or whether the connec- 
tion should be made at Roseburg, by way of Myrtle Point. 

The Roseburg outlet is passable at the present time for a considerable 
portion of the year, while there are two incomplete sections in the Coos 
Bay-Florence-Eugene route. 
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The controversy arose from the fact that Lane County expects to com- 
plete a road in the near future to Florence, and that a saving of about 
forty-five miles between Coos Bay and Portland could be made by building 
the short connecting link through Douglas County. 

After several hearings, the State Highway Commission decided that both 
routes should be surveyed so that more accurate information would be had 
as a basis for a decision. 

Four thousand dollars was accordingly allowed for the Coos Bay-Eugene 
survey in cooperation with Lane County, which is to advance an equal 
amount, and $5,000.00 was allotted for a survey between Myrtle Point and 
Roseburg. 


POLK COUNTY 


Work in cooperation with the county court, J. B. Teal, county judge; 
George A. Wells and C. W. Beckett, commissioners. 

Five thousand dollars was allotted by the State Highway Commission 
to Polk County on November 11, 1915, from 1916 road funds, contingent 
upon Polk County appropriating a like amount to be expended therewith 
under the direction of the State Engineer, the understanding with the 
State Highway Commission being that the money would be used on hard 
surfacing the Salem-Corvallis state highway near Independence. 

The county court of Polk County on January 6, 1916, appropriated a 
like amount in compliance with the above mentioned order. Later addi- 
tional funds were provided by the county for paving the new concrete 
bridge, and the Highway Commission allotted sufficient funds to utilize 
all material assembled on the ground. 

Of the total cost of $12,557.44, $6,108.26 was contributed by the state, 
$5,975.11 by Polk County, $354.07 by the city of Independence, and $300.00 
by private subscription. 

At a conference with the county court it was decided that paving work 
should begin at a point within the city limits and extend northerly as far 
as funds would permit, the work within the city limits to be paid from 
county funds. Arrangements were made with the city council to put this 
part of the road to the established city grade, and with private citizens 
along the road for contributing teams or funds sufficient to assist on the 
shoulder work so that most of the funds could go into paving. For these 
reasons it was deemed advisable not to contract in the usual way. 

Surveys were made and plant assembled for scarifying and resurfacing 
the existing gravel macadam road with an asphaltic concrete top sixteen 
feet in width. This under the direction of C. R. Beardsley, who gave only 
such of his time to the work as was necessary in assembling the plant. 
About the time paving operations were to begin, it became difficult for him 
to get released from his other work, and a contract was entered into with 
the Montague-O’Reilly Company of Portland, Oregon, to supervise the oper- 
ation of the plant, and laying of the finished pavement at 5 cents per square 
yard of pavement to be laid. 

This company had previously agreed to furnish a large asphaltic con- 
crete mixing plant which would enable the aggregate to be screened into 
the different sizes and mixed in the proportions called for by the specifica- 
tions, at a cost of 15 cents per square yard, not including a roller. 
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Laboratory control of the paving mixture was under the direction of 
S. H. Graf, engineer of tests, who is in charge of the Department of 
Experimental Engineering, Oregon Agricultural College. B. F. Rush was 
in charge of the laboratory on the ground, and also acted as timekeeper. 

Paving operations commenced August 15 and ended September 31. Dur- 
ing this period it was impossible to secure help so as to operate at full 
capacity at all times. The work was interrupted for several days by rain. 
The job was so small that the entire organization scarcely got well under 
way when it was necessary to close down the work. A car shortage also 
seriously handicapped the work, as all over-size material crushed had to 
be disposed of to the county by rail in order to save handling the second 
time. ‘ 

During the past year asphalt increased in cost from about $10.00 per ton 
to $14.65 per ton. <A total of 160,145 tons of “D” grade asphalt was used. 
Total cost, $2,346.12. These are some of the conditions encountered which 
made the cost run somewhat higher than expected. While a smaller plant 
could have been used with a resultant saving of cost, yet it was believed 
that the larger plant which would permit a careful grading of material and 
close control of the mix would more than offset any increase in cost. 


As a number of counties contemplate laying asphaltic concrete pave- 
ments of the same character, and may desire to exercise strict control and 
supervision of the work so as to insure uniformity and quality, it is believed 
advisable to publish the general instructions for such tests prepared for 
the Independence work by the State Highway Department’s bureau of 
tests. . 


GENERAL INSTRUCTIONS TO CONTROL LABORATORY OPERATORS 
AT BITUMINOUS PAVING PLANTS | 


A—Purpose of Control Tests 


Broadly stated, the purpose of all control tests is to obtain data which 
will make possible the maintenance of all the operations on the work in 
accordance with the adopted specifications. The following subdivisions 
may be noted: 

1. The determination and maintenance of the proper consistency of 
the asphaltic cement. 

2. The testing and regulation of the mixture temperature. 

3. The determination and maintenance of mixture proportions. 

4. The taking of samples for central laboratory. 


B—The Control Tester 


The man in charge of the control laboratory must remember at all times 
that he is a representative of the state. He should maintain a quiet and 
dignified bearing, and a courteous demeanor toward all. He should, how- 
ever, be careful not to enter into discussions with strangers or others with- 
out authority. He is accountable only to the engineer, to the chief of the 
bureau. of tests, and to the State Engineer, and has no authority to discuss 
the results of his work with others. 
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C—Equipment of Control Laboratory 


The apparatus required for the control of a given piece of work will 
depend upon the exact nature of the improvement,-and upon the specifica- 
tions applying to the same. In general, however, the following will be 
required : 

A plant penetrometer and accessories. 

Asphalt thermometers. 

Centrifugal extractors suitable for mixture or mixtures employed. 
Sieves. 

Elutriation apparatus. 

Gasoline stove or other means for drying samples and heating water. 
It is usually best to install this equipment in a small building specially 
erected for the purpose. This building should be at least eight by ten feet, 
with a shed roof six feet high at its lowest point. Two or three windows 
should be provided and arranged so that they may be opened. The door 
should be provided with a substantial lock. A substantial work bench 
extending along one entire side of the room and about twenty-four inches 
wide should be built in. The centrifugal extractor and other apparatus 
should be placed as nearly as possible in the order of sequence of opera- 
tions in conducting the tests. The location of the laboratory should be 
such that the loads of mixture will pass by the door when leaving the 
plant for the highway. 


NOUR WN 


D—Normal Routine 


Special instructions for each job will be issued to govern any variations 
in procedure from the following. Except in case of points specially covered 
in these special instructions, the procedure here outlined is to be followed. 

1. Form No. 29 is provided for recording all the data obtained by the 
control laboratory. This form may conveniently be fastened on a small 
drawing board by means of thumb tacks, and provides sufficient space for 
the number of tests which may ordinarily be made in one day. Three copies 
of this form are to be prepared, either by means of carbon paper impres- 
sion, or by copying. The original is to be sent to the central laboratory ; 
one copy to the State Engineer’s Office at Salem, and the other copy is to 
be retained by the control laboratory for use of the engineer. 

2. It is necessary to maintain a uniform consistency of asphalt, and 
sufficient penetration tests should be made to insure this. By mixing 
various lots of asphalt it is possible to combine hard and soft lots in such 
a way as to maintain practical uniformity in the tank. The penetrations 
taken are to be with the standard No. 2 needle, weighted with 100 grams, 
applied for five seconds at a temperature of seventy-seven degrees Fahren- 
heit. It should be remembered that a very slight variation in the tempera- 
ture of the water in which the samples are immersed will make a large 
difference in the penetration. The bath should be maintained at constant 
temperature by adding at frequent intervals such quantities of hot or cold 
water as may be required, and the samples should be allowed to remain in 
the bath at least fifteen minutes before testing. During test, the can con- 
taining the sample should be’immersed in a penetration dish full of water 
dipped from the bath. Penetration tests should be made at least every 
morning, if possible, prior to the commencement of the work, and at noon. 
These penetrations should be entered on the forms and the time noted. 


as oe 
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3. The control tester must note every load which passes the laboratory, 
numbering them consecutively. Unless otherwise instructed by the engineer, 
each load shall be sampled. This is best done by means of a short-handled 
shovel. A shovelful is taken from the load to the laboratory, and the 
shovel is placed on a suitable support. An asphalt thermometer is at 
once placed in the mixture and when the reading has become constant, 
the temperature is noted. 


4, Extractions are made of as many loads as appears necessary from 
the operation of the plant. For the aggregate mixtures a fifty-gram charge 
is sufficient in control tests, while for binder course or for coarse aggre- 
gate pavements, 500 grams should be used. The following procedure will 
be found expeditious, although the operator may vary this should he find 
that some other method is more rapid: 


The bowl of the extractor is placed on the left-hand pan of the balance, 
being supported by a sheet metal ring. On the right-hand pan a counter- 
poise is placed to balance the empty bowl and the ring. Fifty grams of 
the hot mixtures are now placed in the bowl, care being taken that the 
material is as nearly representative of the mixture as possible. The bow] is 
now removed from the balance, the filter ring carefully put in place, 
and the top attached. The bowl is now placed in the extractor, and solvent 
poured into the funnel until the bowl] is filled. Care must be taken that 
the bowl does not overflow, otherwise the solvent may run into the 
motor and be ignited when the extraction is started. Benzol is the 
solvent used, and it must be remembered that this is highly inflammable. 
‘The solvent is given a few moments to act, and the extractor is then 
run at gradually increasing speed until the solvent carrying with it the 
bitumen is expelled. This is repeated until the washings are almost clear. 

The operator should make every effort to economize in the use of 
solvent. One of the best schemes for doing this is to use the final wash- 
ings from one extraction for the beginning of the next. After the solvent 
has been thus used twice, it should be poured into a can and tightly sealed. 
When the can is filled, it should be sent to the central laboratory, where 
as much as possible of the solvent will be recovered by distillation. 

After extraction, the bowl is removed, the cover taken off, and the 
cover and filter ring are carefully brushed, any adhering particles being 
added to the contents of the bowl. The filter rings may be used several 
times. The aggregate in the bowl is then dried by heating and reweighed 
warm. The difference between the two weights is the bitumen extracted, 
and doubled, equals the per cent of asphaltic cement in the mixture. 


Note.—aA slight error is made by weighing hot on account of the air 
currents set up, but in control tests this will be within the limits of 
permissible error. 

Another small source of error is the dust retained in the filter ring. 
For accurate work, it is customary to weigh the filter ring before and 
after each extraction, adding the gain in weight to the 200-mesh material. 
In control tests this refinement consumes too much time and is hardly 
justifiable. 


5. The extraction being completed, the grading of the mineral aggregate 
is next determined by a Sieve analysis. The sieves called for by the 
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specifications are arranged in a stack, the coarsest on top. The aggregate’ 
is brushed directly from the bowl into the topmost sieve, the stack shaken 
until no more particles appear to pass the topmost sieve. This is then 
removed and shaken over a pan or a sheet of paper. Any particles passing 
are added to the next sieve. The material retained is removed from the 
sieve and weighed. This procedure is continued with each sieve in turn 
until the analysis is finished. Special care will be required with the 
forty and 200-mesh sieves, since the passage of the material through them 
is relatively slow. Results will be entered on the log sheet directly as 
percentages passing. 

6. Of the material passing the 200-mesh sieve, only a part is effective 
as filler. This proportion is determined by means of the elutriation test. 
Before it is possible to make this test on dust obtained from extraction, 
it is necessary to ignite at a low red heat the 200-mesh material. A 
quantity a little in excess of five grams is placed in a porcelain crucible 
and heated to redness by means of a gasoline torch. This removes the 
film of oil adhering to the particles and makes it possible to mix them 
with water. If the test is to be made on stone dust directly from the 
crusher or other source of supply, it is not necessary to first ignite. 

To make the test, five grams of the material are taken and placed in 
the beaker of the elutriation apparatus. The beaker is then filled with 
clean water to within one inch of the top, then agitated with a blast of air. 
When the material has been well agitated, it is allowed to settle for 
fifteen seconds. The water is then drawn off by applying suction to the 
discharge tube, the rate of flow being regulated by a pinch cock so that 
the beaker will be emptied to the bottom of the tube in fifteen seconds. 
This procedure is followed three times and the amount of filler determined 
by difference, and the percentage calculated. To do this, the residue in 
the beaker is brought upon a filter and then dried and weighed. 

7. For purposes of record, sectioning, photographing, and complete 
analysis, a street sample is to be taken at the end of each half-day’s work. 
These samples are to be approximately sixteen inches square, and care 
should be taken in chopping them out that they are not broken or 
damaged. Unless otherwise instructed, the control tester is to take the 
first sample from the center of the road, the next from the right-hand 
side near the edge, the next at the center, the next at the left-hand side, 
etc. The exact location of the sample as to station number and position 
in the roadway is to be recorded and sent with the sample. The two 
samples for each day are to be securely boxed in the evening and promptly 
shipped to the central laboratory. ; 


E—Other Tests 

Tests other than those outlined are usually made by the central labora- 
tory, but under some circumstances may be desired on short notice by the 
engineer and may be made by the control laboratory. 

1. Specific Gravity of Aggregates—With the apparatus provided for 
the control laboratory, it is not possible to determine specific gravity of 
aggregates with extreme accuracy. The following method if carefully 
applied, however, will give fair results: 

Arrange the beaker of the elutriation apparatus or other vessel (as 
tall as possible) with a wire or tin marker. This marker is to be used 
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in the nature of a hook gage to indicate accurately the level of water in 
the beaker. Weigh the beaker or other vessel filled with water to the 
marker. Call this weight W,. Pour out part of the water and introduce 
the weighed aggregate, calling its weight W (take between 500 and 1,000 
grams). Take care to eliminate any entrained air. Refill the vessel with 
water and weigh, calling this weight W,. The specific gravity of the 
material will then equal W 

\ 


w+w,—w, 


ae Specific Gravity of Finished Pavement. To determine the com- 
paction of pavement without the delay of results from the central labora- 
tory, it may at times be desirable to measure the specific gravity of the 
finished pavement at the control laboratory. This is best done by the 
method of weighing in air and water, proceeding as follows: 


Support balance on elutriation test stand (or otherwise) and hang 
sample by fine wire or cord from the hook under the left-hand scale pan 
(having first balanced wire or cord). Place vessel to be used for water 
so that the sample hangs in same, obtain the weight of the sample in air 
ealling this W,. Now pour water in vessel until sample is covered. Raise 
and lower sample a few times to liberate air bubbles. Obtain weight in 
water, designating same by ve 

Specific gravity = Vi 

Was, 

38. Density of Pavement.—A porous pavement allows access of air and 
water to the bituminous cement, resulting in gradual oxidation and 
deterioration. It is, therefore, very important that a bituminous pave- 
ment be constructed in such a way as to be dense and impervious. 


The density of a bituminous pavement with aggregate of given specific 
gravity depends upon the sieve analysis, the per cent of asphaltic cement, 
and on the degree of compaction. If analysis shows the pavement to be 
according to specifications as to grading of aggregate and asphalt content, 
these two items are eliminated and the density is a direct measure of 
the degree of compaction. The ratio of specific gravity of finished pave- 
ment to specific gravity of aggregate is therefore a good index of the 
thoroughness of rolling. For sheet asphalt this ratio varies from 75 to 
80 per cent, for asphaltic concrete from 80 to 85 per cent, and for bitulithiec 
from 85 to 90 per cent. 

This ratio of specific gravities is the best single criterion of the quality 
of a pavement. The ratio cannot be high if any single serious defect 
exists, although when the ratio is low, further tests are required to 
determine what is at fault. 


F—Reporting Deviations 

In case any of the control tests show any shortage or excess in any 
ingredient of the pavement, or any variation -falling outside the limit 
specified, the operator shall at once report such fact to the engineer or 
to such other person as he shall designate. Any such reports shall be 
noted on the form in the space provided for remarks, the note being given 
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the same number as the sample which covered it. In case of any reports 
of deviations from specifications made on account of observations not 
taken from tests, the operator shall note the time of day of such report 
instead of sample number. 


G—Constants of Materials 


The following may be found useful in approximate calculations: 
1. Specific gravities— 
California asphalt, 1.05 
Portland cement, 3.10 ° 
Willamette River sand, 2.63 
Willamette River gravel, 2.65 
Dense trap rock, 2.75 
2. Weights per cubic foot— 
Willamette River concrete sand (dry), 112 pounds. 
Willamette River mason sand (dry), 98 pounds. 
Willamette River gravel (well graded), 105 pounds. 
Willamette River gravel (poorly graded), 95 pounds. 
Crushed stone (dense basalt), 115 pounds. 
Portland cement, one sack = 94 pounds = .95 cubic feet. 


INDEPENDENCE PAVING DATA 


Resurfacing old gravel macadam road with 2.79 inches asphaltic con- 
crete surface. Binder course, 1.71 inches; wearing course, 1.08 inches. 

Length, 5,890 lineal feet or 1.11 miles. 

Width of pavement, 16 feet. 

Number of square yards, 10,471. 

Width of shoulders (bituminous macadam, penetration method), 2.5 
feet on either side of pavement. 

Area of shoulders, 3,272 square yards. 

Cost of preparing base, applying new rock and rolling—total cost, 
$1,400.48 ; yardage cost, 1334. 

Cost of pavement—binder course, $6,135.39; wearing course, $4,159.01 ; 
total cost, $10,294.40; yardage cost, .98. 

Cost of shoulders—total cost, $862.56; yardage cost, .26. 

Total cost of pavement, $12,557.44. 

Cost per mile, $11,322.70. 

Cost per square yard of finished pavement, 21 feet in width, $0.91. 


POLK AND BENTON COUNTIES 


Survey—Corvallis to Independence 


Under an appropriation of $1,500 made by the State Highway Com- 
mission, September 19, 1916, contingent upon one or both of the counties 
interested providing the balance of required funds, a survey was made 
during October and November from Independence to Corvallis. 

The route followed was that established by the commission on June 15, 
1916, from a connection with Fourth street at the south city limit of Inde- 
‘pendence, following adjacent to and on the west side of the Southern Pacific 
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right-of-way 5.1 miles to Parker; crossing the Luckiamute River at that 
place and proceeding southerly to a junction with the present Corvallis- 
Monmouth road about a mile west of Suver; thence following the present 
road, except for one or two short detours, to the crossing of the Southern 
Pacific 0.838 miles north of Lewisburg; thence continuing along the west 
side of the railroad 2.97 miles to the next existing crossing and following 
the present road from: there to the north city limit of Corvallis at 
north Ninth street. 

This route is 19.85 miles in length from city limit of Independence to 
city limit of Corvallis, a saving of. about two miles over the shortest 
existing road. 

Three railroad grade crossings are eliminated for all but a very small 
amount of local traffic. 

The field work of this survey, including final location, has been com- 
pleted at a total cost of $840.60, an average of $42.85 per mile. Plans 
and estimates for the construction are in course of preparation. The 
survey was in charge of M. O. Bennett from Independence to Suver and 
H. N. Hackett from Suver to Corvallis. 


LANE COUNTY 


Work in cooperation with county court—H. L. Bown, judge; M. Haw- 
ley and M. H. Harlow, commissioners. ; 

Under allotment made November 11, 1915, by the State Highway Com- 
mission for work in Lane County, contingent upon the appropriation of 
an equal amount by the county court, a section of the Pacific Highway, 
2.31 miles in length, from a point about three-quarters of a mile south 
of Latham to a point about one-quarter of a mile north of Divide was 
constructed. The work, which included grading and drainage only, was 
begun August 14, 1916. 

The line follows adjacent to, and on the west side of the Southern 
Pacific right-of-way, on light grade and easy construction. The change 
eliminates a slightly greater length of the old road, having a number of 
short sharp grades. 

The construction work was practically completed just before wet 
weather set in and the new road was not open to traffic. It will be kept 
closed until spring and will then be smoothed up as part of the final 
finishing before being opened. 

The work was done under the superintendence of J. R. McecKy, county 
roadmaster, and the supervision of the State Engineer. Field Engineering 
has been in charge of H. W. Libby, county surveyor of Lane County. 
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LATHAM-DIVIDE SECTION 


Length, 2.31 Miles Width of Roadway, 30 Feet 
Widened to 40 feet in places, to secure necessary material for fills 


ESTIMATE OF WORK PERFORMED 


Item Quantity Cost 

Clearing sand 2rubbing 6... 25.2 ee ee ee eee $a 198.13 
Grading; cubic -Vards vee ee ee De ee ee ees oe ee 12,716 4,275.78 
18-inch culvert pipe, concrete, lineal feet-....-.....-22..2222.-.-2-2.-2eeeeee 8) 81.14 
18-inch culvert pipe, corrugated iron, lineal feet...-...............- 30 ¢ : 
24-inch culvert pipe, corrugated iron, lineal feet...................... 120 $24.30 
36-inch culvert pipe, corrugated iron, lineal feet-.....-...........2... 60 296.90 
Concrete; cubic (Wards oc soi sce a ea ee es ee 90. 1,040.24 
Reinforcing steels Pounds cise ee ee 5,8795 u : 
THSUT A Ce ee SOR Annee ot Ue eee cae ee a 67.40 
ACVETEISiN Goi e ae De [ies SU ie eer Ws en ee Ue rts ee 22.36 
Administrative, engineering, timekeeping and miscellaneous 

2. Che} OLS > guaiee Meee oe PL DIR A A LGR de ROD aE ho bee se na 520.95 
Paid trom: State, fund 345 eis ea ee ee $4,553.68 
IPAataLtrom COUTUY: LUT Glee ree eee eee 2a ee ae 2,273.02 $ 6,827.20 
Right of way, 16.77 acres at $150.00 (to be paid by county) 2,515.50 

Total: cost?to Gate ye ee ee ieee eee ee eee $9,342.70 

Cost of construction, exclusive of right of way, per mile 2,955.50 


DOUGLAS COUNTY 


Surveys of the Pacific Highway through Douglas County begun during 
1915 under locating engineers, J. H. Scott and W. M. Peters, north and 
south, respectively, from Roseburg to the county lines were completed in’ 
February, 1916. 

Owing to lack of sufficient funds, the maps and profiles of these 
surveys could not be completed. Small portions of them have been 
finished up from time to time as needed for the information of county 
officials respecting particular points in the routes, but there is yet a 
considerable amount of work to be done before the information gathered 
by the surveys will be in available shape. 

The surveys under Mr. Peters at the south line of Douglas County, in 
the vicinity of Glendale, indicated the best location across the county line 
to be via the Stage Gulch Pass route, and from that point the logical: route 
for a. trunk highway is directly north, crossing Cow Creek about three 
and a half miles above Glendale and leaving Glendale off the through 
route by that distance. 

Upon petition of the people of Glendale, however, the State Highway 
Commission ordered the establishment, as a temporary route, of a high- 
way from Stage Gulch Pass to Glendale, and its construction under 
allotment of funds made therefor. 

An allotment of $18,000.00 was made November 11, 1916, for work in 
Douglas County, and by special consent of the county court of Josephine 
County, it was arranged that so much of the allotment of $7,000.00 made 
to Josephine County at the same time as might be necessary to complete 
the Glendale-Stage Gulch Pass road, should be diverted from Josephine 
County and expended thereon. 

This gave $25,000.00 available for the construction of the 2.40 miles of 
new road necessary between Glendale and Stage Gulch Pass, which amount 
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was just about sufficient on the basis of Mr. Peters’ estimates to complete 
a fourteen-foot roadway over that distance. The work was undertaken by 
force account under W. M. Peters, as engineer in charge, was begun in June, 
1916. Upon his resignation from the department, July 1, 1916, Alfred 
Hanson was put in charge as superintendent of construction, and the 
engineering work of laying out and meaguring the work was done by 
S. H. Probert. 


GLENDALE-STAGE GULCH PASS SECTION 
Length, 2.40 Miles | Width of Roadway, 14 feet Maximum Grade, 5% 


ESTIMATE OF WORK PERFORMED 


ITEMS Quantity Cost 
Clearing sand? srubpbin es: acres cick eae EE kee eee ace ee eee ee 16.4 $ 1,301.26 
Excavation, conumon, ‘cublosyardsii se eee 5,689 
Dxeavation; intermediate, cubie yardsia. 20 55 2 eee 11,021 
Exeavation, rock; veubie yards eee ee eee salen ee ee 3,103.9 
Total roadway excavation, cubic Wa Sisto 2 ce Ae aS eee 19,813.9 12,203.56 
Bridge and culvert excavation (cost included in bridges and 
GUIVETES 2 CUD TCH Glo ee ea ESR aye epee Sa ak ge 649.5 
Reinforced :concrete culvert (including excavation in rock 
and reinforcing steel). Culbie: Wands sin. or Set eae ee eee 19.5 511.18 
Plain concrete in headwalls, drop inlets, ete., cubic yards are gos 22.05 142.35 
10-ineh vitrified clay pipe, lineal gh A RS A aL WTS AR SRN SS 194 
12-inch: vitrified) -clay* pipe, Tineal> feet: .......-2..1.. co: eee 106 
18-inch: vitrified clay ‘pipe, lineal feet. 2.20.2... c ele cena caeee 230 
24-inch’ vitrified clay pipe, lineal feet. -....-.0202.22. 2 olelleeeeeeee 90 
12-inch corrugated iron pipe, lineal feet ~.._....2 222222... ee eee 82 
18-inch corrugated iron pipe, lineal feet -.-....222222 eee eee 40 
30-inch corrugated iron pipe, lineal feet ............222002-22222.222222 eee ee 50 
36-inch corrugated iron pipe, lineal feet -.-...............-2..-..-.. He 3 a 38 
4-ineh, porous. drain tile, lineal feet i ee 200 
6-inch porous drain. tile, Hineal feet |... 2.22.0 ccesees eke 160 
Total length drains and culverts, lineal feet.-...-.....2-.222....... 1,190 ' 1,405.00 
IW GOG en S 1a eee Ree eRe Dee ase ly i Se IR Se Nie J MI Me ED cr, 20,500 582.66 
Bs RRR FOR Fite La ee LA ER EG MRR MER gn gta AOL) Bi ay SORE ET $16,146.01 
Ca nip -eom mira iio reso rank He shea ee aes sk VAC eeu pinup ogy etuaes ae eae 841.64 
Mi Gears Omar e iia De colt Ne Yes eT Se IS) ge AO Be NE 254-71 
Baie sera el te ae aN ee RS i AS ae ie 604.15 
TNS AEG EOE ES ieee e wien eS Bam G Mie bana Wh aN ME A oe Oe 387.50 
Mineola amare iri al Wa Unban ee Cha ice Mais ey. otis Wess ig tS SAM eI yey ele mee 120.05 
Administrative, engineering, inspection, timekeeping, ete. ........ 1,569.99 
EGOS ASMA taller Ofc PV acetate Md eg CAL Re APES CMR, glans Brags ek ae eng ad $19,921.05 
ho HEY aN OA 8 (= aS NOMS eon’ AY AN fe SO SPR ISS eget a i ogc ei ee 8,300.00 
Batamicet fron: BO AB. eek es Sie ee ee ears 8 Tiel Tek at ee eed ethane 4,320.43 
Allotment for: Dereias: C ommtye PONG) oe ee ee ee 18,000.00 
Diverted from Josephine County allotment..........2.202022022.002222..---- 3,751.85 
TIO liny recer a8 uh n> hues iule heater on Illy, Se MGUse OE AOR ask tA Seer. Mon aE ee $26,072.28 
Expended to complete field work of location surveys...............- $5,151.28 


Expended on construction Glendale-Stage Gulch Pass section..19,921.05 
Retained for patrol, removal of slides, and redressing in the 
SY eee Fhe Rll ete nae ey 4 oR RIN WS CAN Os a Pe 1,000.00 26,072.28 
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JOSEPHINE COUNTY 


Work in conjunction with the county court, C. G. Gillette, judge; KE. J. 
Lind and R. M. Robinson, commissioners. 

Under the allotment of $5,000.00 made to Josephine County in 1915. the 
construction of the Pleasant Valley section of the Pacific Highway was 
completed during that year at a cost of $1,871.96, and preliminary surveys 
were made between Grants Pass and the Jackson County line. This 
survey was under the direction of Irvine Watson, now deceased. 

Later a location survey of this section was made under H. C. Hall, 
county surveyor, and construction undertaken on a short section at Locust 
Hill, about two miles east of Grants Pass. This construction work was 
not finished during the 1915 season. The amount expended thereon was 
$152.52. 

Early in the summer of 1916 this section was completed at a further 
cost of $537.47. 

The 1916 allotment from state funds for Josephine County having been 
diverted for use, so far as required, for the Glendale Stage Gulch Pass 
section in Douglas County, no further construction was undertaken until 
that work was completed. As the amount finally so diverted left a 
balance to be expended in Josephine County, the grading and drainage of 
two other short stretches, aggregating about two-thirds of a mile, at the 
worst places in the existing road between Grants Pass and the Jackson 
County line, was done at a cost of $3,883.58. 

All construction work in Josephine County during 1915-16 has been 
under the personal superintendence of E. J. Lind, county commissioner, 
and has been conducted in a very efficient manner. 

A survey has: also been made from Wolf Creek to Grave Creek. on 
the Pacific Highway. The survey provides for a line on maximum five 
per cent grade, twenty-four feet roadbed and standard alignment. The 
total length of the survey is 6.25 miles and the total expense to date has 
been $442.99 or $70.88 per mile. Plans and estimates are in course of 
preparation. The survey and office work has been in charge of S. H. 
Probert. 

This survey will provide for the elimination of one of the worst remain- 
ing grades on the Pacific Highway and will be a great improvement. It 
is contemplated that the county will be able to construct a portion of this 
new road during the coming year. 


JOSEPHINE COUNTY 


PO MOPATLOUMIENLEEY OM SLALey TUG Se. seca viene 2 te eee een see eee ae $5,000.00 
Hapended during 1915: 
On construction under direction of County Court: 


CLG Tite ViLMLeY, SCCULIOMN teste eenee cae setae ee AONE ter aia anon trope $1,447.21 
OCATION JCNOTETEDOLLEC \e eure a curren ee fae hae A 424.75 
Locust Hill section (not completed) .......... Cedtbase cee Abe Oe 
On preliminary and location surveys from. ‘Grants Pass 
HOPG ACKSOLMC OUR LYAFLIM Grit secmueree, Merete es 2 Chel oad ig ea 512.75 2,031.20 
$2,462.77 
RCA Paes tla ae aYS5 74k TAO CMR RA A, EH oO ee ee ss OE Re Phare homer SURE Op) $7,000.00 
Diverted for construction : 


Glendale-Stage Gulch Pass section in Douglas County... 3,751.85 3,284.15 


Total available for expenditure during 1916 .................. $5,710.92 
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JOSEPHINE COUNTY—Continued 
Expended: 


On construction Locust Hill section (completed) ........... Mees Sst 7ee: ar | 
On revision of location between Locust Hill and Jackson 
CSO TTY Tira Or ae aes as eee ae NSM es Seas sees eee Bee 277.50 
On survey from Grave Creek to Wolf Creek..............-....------ 442.99 
On administrative and prorated charges............-.-..---.2---------- 88.32 
On construction between Locust Hill and Jackson 
County line as follows: 
Aggregate length (completed), miles..................... 0.67 
Width of roadway( completed), feet -.-.-.-......-.------ 24. 
Clearing and 2rubbing, “ACTOS 222. fosecsce--cecaere eee 3.0 
Grading (approximate) cubic yards ....................-. 4,800 
12-inch conerete pine, lineal feet -2-2.....,-.---- 2-222. 172 
20-inch concrete pipe, lineal feet -................--.-.-------- 24 
24-inch concrete pipe, lineal feet -...-.........-2.22..--.--- 100 
Conerete; plain sCubic) Yards once ese 7.5 
Concrete, reinforced, cubic yards .-......-...-.:-.----2.---.-- 50 
otal: COSt ec eee Ped Ble ee ee ee eee ee $3,883.58 $5,229.86 
GOSt, Der (MTl a sk ae eR OSL eee eae ee 5,796.40 
Balance -in Lurid soe ee ee ed nena 481.06 


JACKSON COUNTY—PACIFIC HIGHWAY 
Siskiyou Mountain Section 


In Jackson County during the season of 1915, slides were removed, 
roadbed drained and well graded, after which 1.75 miles of pavement 
eight feet wide was laid. The plan adopted was to lay eight feet of 
pavement on the inside or cut side of the highway and eight feet of 
macadam on the outside or fill side of the roadbed, thus allowing the 
pavement to be placed on solid sub-grade. This pavement was laid from 
Steinman north and consisted of a two-course cement concrete pavement 
having a four and a half inch base and a one and a half inch wearing 
surface. Rock bunkers and unloading platform, shed for cement, etce., 
were erected at Steinman and materials measured into triple bodied steel 
dump cars, each body holding one batch for the mixer. These cars were 
then transported over an industrial track to the mixer by a four and a 
half ton Milwaukee gasoline locomotive. This gave an absolutely clean 
mix in addition to other advantages. At present (November, 1916) after 
fifteen months of use the pavement is in excellent condition and shows 
no signs of wear, also the joints are in as good condition as when laid. 

A quarry was opened at the summit of the Siskiyou mountain and 
rock crushed and two miles of macadam laid. The cost of this rock was 
high due to charging all opening of quarry and the erection of buildings, 
laying of track, etc., to the small amount of rock quarried during 1915. 
This rock is of a basaltic nature and hard and very tough and is good for_ 
either macadam work or for use in cement concrete. The rock was quarried 
and hauled from the quarry to the crushing plant, a distance of 1,400 feet. 
The crushing plant was situated on the highway very near the summit 
of the mountain while the quarry was back from the highway 1,400 feet. 

About two miles of macadam were laid during 1915, of which one and 
one-half miles was composed of crushed rock from this quarry and one-half 
mile of crushed gravel shipped from Medford. However, owing to an 
exceedingly dry season, it was impossible to obtain water with which to bind 
it and it was necessary to lay and roll dry. During 1916 it was necessary 
to resurface the macadam laid during 1915, and this was accomplished by 
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placing an inch of No. 2 rock upon the old macadam and thoroughly 
wetting and rolling, after which a binder course was applied and thoroughly 
wet and rolled several times. This gave an excellent wearing surface. 

During 1915 some 2,000 lineal feet of four-inch drain tile was placed and 
backfilled with crushed rock or gravel. This tile was placed at places 
in the roadbed where springy places had developed and aided materially 
in drying out the roadbed in the spring following. 

During 1916, the work of removing slides, ditching and draining, and 
grading was started April 14, and completed June 20. Several large slides 
had developed during the winter, in addition to numerous smaller ones. 

The road between the foot of the mountain and the Klamath Falls road 
was graded to a width of twenty-four feet and then graveled nine feet 
wide, the gravel being placed to a depth of six inches. This grading and 
graveling covered about one mile of this section and completed the part 
being graveled between the north end of the pavement and the Klamath 
Falls road. 

Some 900 lineal feet of wooden guard rails were placed at three points 
along the highway, i. e., at Steinman, between the highway and the 
Southern Pacific tracks; at the approaches to the Steinman overcrossing, 
and along edge of bluff on north side of Bear Canyon. These rails were 
constructed by using 6x6 posts and 2x6 top and hub rails and painted 
white. 

On July 5, bids were opened by the Oregon Highway Commission for 
the quarrying, crushing and screening of 9,000 cubic yards of rock, delivered 
_ in bunkers near the summit of the Siskiyou mountains. The contract was 
awarded to H. J. Hildeburn, of Roseburg, Oregon, who commenced work 
of erecting plant, etc., on July 23. All equipment necessary for this work 
was furnished by the state, delivered at the crusher site. 

The laying of the macadam followed the plan adopted in 1915 of 
macadamizing the outside eight feet and using the inside eight feet for 
hard surface. Macadam was laid by using four and one-half inches of 
No. 1 or base rock for the base course; two inches of No. 2 for the 
second course, and one inch of No. 3 for the binder. 

Water for macadamizing was obtained by using a street sprinkler of 
600 gallons capacity for transporting the water from various small streams 
and springs along the highway. Rolling was done with a ten-ton steam 
roller. , 

Rock for the macadamizing was obtained from the quarry which was 
opened and used during 1915. During 1916 there was laid 14,425 square 
yards of new macadam and 3,251 square yards of old macadam were 
resurfaced. 

The contract for the quarrying and crushing was not completed and 
on November 4 it was necessary to close down for the season owing to 
heavy snow and winter setting in. 

One man will be kept on this work during the winter. This patrol 
will be able to keep all ditches and culverts open, to remove small slides, 
to drag roadbed and otherwise to keep the road in good condition. This 
will greatly lessen the amount of work to be done in the spring in 
removing slides, ditching, etc. 

T. M. Davis, engineer in charge of this section. 
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JACKSON COUNTY 
Siskiyou Mountain Section 
Length, 13.4 miles; width of roadbed, twenty-four feet. 


Amount Cost per mile 
Construction costs up to and including Marck 31, 1915..$208,660.48 $15,571.67 
Construction costs, March 21, 1915, to Dec. 1, 1915-....- 8,353.80 623.32 

AN} ech My Mgt MO Neem eee RMT Sa. LR Gon OMe lec beg. ay $217,014.28 $16,195.09 
Length, 14.4 miles (Jan. 1, 1916, Dec. 1, 1916). 
oie De toa (slides, grading, maintenance, ditches, 

etc. 

Cragin SIGES!* GUC yacccui ties eae Ub aie dN Lane Lee ee ee $ 4,827.48 $. 835.24 
EOL OTA OTA G i 1a) sia mes ene eet eee Ca eget cle ens Osea ee Se 265.12 18.41 
Mneineering,/ supervision) etehii ee) kes) Senne See 1,027.19 Gdese 
SUI SCO CA els sob cle ee So 120 te een mI ed Cle AEM cM TR $ 6,119.79 Sura Ayo 8 
POUL CONSTTUCTLONA CO | Caibe wire te ee) eee ee $223,134.07 $16,620.07 
PAVING, 1915 Cost per 

(Two course concrete; 1.75 miles; 8,225 square yards; sq. yd. 

8 feet wide, 6 inches thick.) 

Total cost,, includingiigravel ‘shoulders: 2. ::.-1.2 4s -cee $ 16,041.59 $1.736 
MACADAM, 1915 

Two course Cost Cost per 
(2.18 miles; 9,984 square yards; 1,650 cubic yards; sq. yd. 

8 feet wide, 6 inches thick.) 

Administrative, superintendence, engineering and gen- 

cy gt ee heed SRO Le Rt) eA Sek” VOPR NS ye ae Pee, ?. $ 889.02 $0.089 
Materials Guile re Od hi ay pooled Ge), .', 14-8) ee ee wena ee 4,005.16 0.401 
Labor (sub-grade, hauling, spreading, rolling).............. 1,658.29 0.166 

PT oo teh jh Sehgal ss ee eth gas edt pad ces ie oli ce at $ 6,552.47 $0.656 

MACADAM, 1916 
Three course 
(4.6 miles; 22,584 square yards; 4,126 cubic yards; 
average 8 feet wide, 7 inches thick.) 
Administrative, superintendence, engineering and gen- 

OTOl ee ei: ea Ne gee ao ee Cee are a + acai fee iy lag $0.050 
Materials i.e roe Miao See aaa EEE ee US, ee Ea ee 6,377.81 0.282 
Labor (sub-grade, hauling, spreading, rolling and 

Teng hatls ss Eu t=-m4 fos.) NOC ney pe Nee mL eae er Mie unt F acai nabs yn he 4,488.83 0.198 

_ Total $y CSS a Wedded uals 1 Sweet. a Ae on eeu ane Ls Soe CORR Deal $0.530 


*40 per cent of $793.06 for freight and handling equipment and erecting 
bunkers included. This equipment will be used the following year. 


CRATER LAKE SURVEY 


On March 8, 1916, the State Highway Commission directed that $8,000.00 
of funds heretofore allotted to Jackson County be used in making a survey 
from Crater Lake National Park to a connection with the Pacific Highway 
in Rogue River Valley. The work to be done in cooperation with the 
Federal Government. 

This survey had the approval of the Jackson County court. 

A cooperative contract was executed on March 20, 1916, between the 
State Engineer and Warren Allen, representing the United States, and 
approved by the State Highway Commission. 

Under this contract the Federal Government would furnish an engineer 
without expense to the state, who was to decide matters of location, 
subject to the approval of the State Engineer. The State Engineer to have 
charge of the field party through a representative of the highway 
department. 
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J. W. Ball was appointed to represent the United States, and M. O. 
Bennett the state. 

The field’: work was completed early in September, on 67.54 miles of 
line from Medford to the west edge of the park. All computations for 
balancing of quantities should be finished and the plans completed about 
the first of the year. 

Up to November 30, 1916, a total of $5,452.40 was expended on this 
work, or $80.14 per mile. 


ASHLAND HILL UNDERCROSSING 


An allotment of $10,000.00 was made in 1915 for the construction of a 
crossing under the railway track to replace the present Billing’s grade 
crossing. This work to be done in cooperation with the county and the 
railway company. 

The work is being held up pending the execution of an agreement 
between the railway company and the property owner covering the main- 
tenance of a private crossing in lieu of the one which will be disturbed by 
the proposed construction. 


CLACKAMAS COUNTY 


Upon petition of the county court of Clackamas county the State High- 
way Commission on May 15, 1916, authorized a survey between Oregon 
City and New Era, following the east bank of the Willamette River. 
This section when constructed will become a link in the Pacific Highway 
eliminating from that route the detour now followed over the hill between 
those places, which includes a steep grade of considerable length at each 
end. This survey covering 5.09 miles was made by J. H. Scott, locating 
engineer, and completed in July, 1916. 

On July 31, 1916, the Highway Commission made an allotment of 
$15,000.00 for construction on this section, contingent upon the county 
eourt of Clackamas county appropriating not less than $10,000.00 to be 
expended in conjunction with the state funds. Inasmuch as the $25,000.00 
thus provided would only about half build the section from Oregon City 
to New Era according to the preliminary estimates, construction work 
was postponed to permit of the submission of the project on request for 
federal aid. Project plans and statement for this purpose are in course 
of preparation and it is proposed to submit a two-season program, grading 
to be done during 1917 and surfacing in 1918, thus allowing the county 
to provide its share of the necessary funds in two years rather than one. 
The total expense to date for surveys, plans, estimates, etc., has been 
$983.37. 

In the meantime, the county, with assistance from the Southern 
Pacific Company, has constructed one small section of the project, which 
eliminates two railroad grade crossings, at an expense of approximately 
$3,000.00. 

. CROOK COUNTY 
Work in cooperation with the county court—G. Springer, judge, and J. 


F. Blanchard and H. J. Overturf, commissioners. 
An allotment of $10,000.00 was made in 1915 by the State Highway 


Commission to Crook County, contingent upon the county appropriating 
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an equal amount, to be expended therewith. September 28 an additional 
allotment of $2,000.00 was made to complete the work. 

This additional allotment was made on the condition that the county 
court of Crook County guaranteed the State Highway Commission that 
they would construct a cinder surfacing on a sufficient length of the road 
to thoroughly try out the worth of the cinders to be found in large quan- 
tities in the vicinity of this route, as a road surfacing material. This 
experimental work was decided upon in line with the recommendation 
made by S. H. Graf, engineer of tests, in his report upon a series of 
comprehensive laboratory tests with the cinder material. Such report 
will be found elsewhere in this volume. 


THE DALLES-CALIFORNIA HIGHWAY, BEND SOUTH 


Under these allotments a location survey, under the direction of J. H. 
Scott, locating engineer, was made from Bend south along the route of 
The Dalles-California highway for a distance of about fifteen miles. 

Bids for the construction of this section were opened July 28, 1916, 
but were rejected as being too high and the work undertaken by force 
account. 

The superintendence of construction was done by H. J. Overturf, 
county commissioner, and the engineering was under the mrtiaegss of 
BE. I. Cantine, Chief Deputy State Engineer. 

Construction was begun July 5, 1916, and completed October 1, 1916. 

Length of section, 14.92 miles; width of roadway, twenty-four feet; 
maximum grade, five per cent. 


ESTIMATE OF WORK PERFORMED 


Amount Cost 
Clearing, AGPes. ee. ete ae ee etges epee ae 65.72 $ 2,631.07 
Grubbine acres tis: Lieto Ee ae eee ee meee 54.27 6,242.00 
Excavations earth, cubic sya rds ee 20,725 5,585.34 
Hxcavation. TOCK, CUDIG Va LOS errs sate a eet me ere 923 1,883.59 
Road graderawork) Miles 22). Seni cas 1) Se eee 15.38 2,167.73 
Timber bridge (103 lineal feet), feet b. m. -.-........2.22.... 20,309 495.87 
12-inch corrugated iron pipe, lineal vteek 2s eee aes 24 
14-inch corrugated iron pipe, lineal feet.....................-..- 120 321.01 
18-inch corrugated iron pipe, lineal feet ~_..._........2..2........ 90 
Miscellaneous fencing, road crossings, etc. .-...-..--.....-..-. 70.85 
Total icostilorswork asiiabovere sete area wae $19,405.46 
Engineering, inspection, timekeeping, etc........................ 88 
Total cost; CONBLTAUCTION t....25e tea eete actrees e eoe re eee $19,836.34 
Costipery mile Qe ee 26) Se ae ae ee oP ee ae 1,329.51 
Cost preliminary surveys | Se ERED aes eS AL, 5c eS RE 2,033.85 
Coste per’! miler sOn ts 20 Ae epee caer ont coke ea eee ace oe 136.62 


VOLCANIC CINDERS 


In view of the extensive discussion relative to the value of voleanic 
cinders for road surfacing in Central Oregon, it is believed that the 
following report of rather extensive experiments by S. H. Graf, engineer 
of tests of the highway department, dated March 27, 1916, will be of 
interest to many citizens of Eastern Oregon: 
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PHYSICAL CHARACTERISTICS 


First in interest logically would be the physical characteristics of the 
cinders themselves. The specific gravity of the uncrushed cinders ranges 
from about 1.20 to about 1.70. The absorption from approximately 
twenty-five per cent to about seven per cent, varying greatly with the 
degree of porosity of .the cinders. Two tests of compressive strength 
were made, yielding results of 2,870 and 2,330 pounds per square inch, 
or an average compressive strength of 2,600 pounds per square inch. The 
specimens were approximate cubes about two and one-half square inches 
in cross section area. It was impossible to make the Deval abrasion 
test in the standard manner on account of the lightness of the cinders, 
the standard charge of five kg. practically filling the cylinder of the 
rattler. A half charge was therefore taken, giving a wear of twenty-six 
and four-tenths per cent. This, of course, indicates that the cinders as 
actually occurring in nature are extremely friable and easily destroyed by 
impact and abrasion. 


By comparison with a set of hardness specimens it was found that 
according to Mho’s scales of hardness the cinders fall between five and 
six, which is about the hardness of ordinary basaltic rock such as has 
been most commonly used in road and street work. This is an interesting 
point, because it indicates that the material itself, of which the cinders 
are composed, is of sufficient hardness for use in road work. The large 
percentage of wear in the abrasion test is due to the fact that the cinders 
are honeycombed and brittle. In the test small particles are chipped off 
without being actually reduced to fine powder as is usually the case in 
this test. 


On account of the weather conditions in Central Oregon, it is not 
likely that a road built on the principle of the waterbound macadam 
construction would be successful even though the cement value of cinders 
might be good. The test for cementing power gives an average coefficient 
of nine, which is very poor, making the possibilities of a waterbound road 
even more remote. 


VALUE FOR SHEET ASPHALT PAVEMENTS 


The discovery that the material composing the cinders is intrinsically 
quite hard led to the thought that perhaps it might be possible to use 
the cinders in a mixture approaching the standard sheet asphalt. In order 
to study more closely the crushed cinders, a series of microphotographs 
were taken of Columbia River sand and crushed cinders screened to the 
sizes included in the sheet asphalt mixture, namely, ten to twenty mesh, 
twenty to thirty, thirty to fifty, fifty to eighty, eighty to two hundred, and 
passing two hundred. The latter portion of the sand mixture consists 
largely of Portland cement, while the cinder in being crushed produces 
sufficient fine dust to supply the necessary filler or two hundred mesh 
material. This would be a very fortunate circumstance were the material 
to be used in a sheet asphalt pavement, because the use of Portland cement 
for filler, on account of the large amount required, would be especially 
expensive in this type of pavement; that is, of course, if no other suitable 
filler were to be had. 
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Studying these pictures (pictures not published), one observes that in 
the coarsest size; that is, the ten to twenty mesh material, the porous 
nature of the cinder is still noticeable, while from this size on it becomes 
less until with the thirty to fifty mesh material it has almost disappeared, 
and the material finer than these sizes is practically solid. In a mixture 
of this kind, therefore, we should greatly lessen or avoid the wear due to 
erushing of the individual particles. 

The next step in the investigation was the preparation of standard 
sheet asphalt mixtures of the crushed cinder and of Columbia River sand 
for comparison. In this work the standard specifications of the city of 
Portland were used. These are as follows: 


Sieve number Limits of specifications Per cent used 

10- 20 : - 5 : 3.5 

20- 30 4-18 11.0 

30- 50 18-24 21.0 

50- 80 20-26 23.0 

80-200 24-32 28.0 

Passing 200 11.16 13.5 

EMC0) 21 REO aN enn ME NOE yl) eeeiebe a SRR SIEM ee (ip) SAPERMI Le he eT NNT OMEN Ba BAe TM ef e eOge 100.0 
Msphalitic: cement) 04 sis eee eceke) es 11-13 15 


The original penetration of asphaltic cement used was twelve degrees 
(Dow). This was fluxed by the addition of Richmond road oil to seventy- 
six degrees (Dow). The amount of asphaltic cement to be used, fifteen 
per cent, was determined by trial mixtures and the Richardson pat test. 
A mixture containing fifteen per cent.of asphaltic cement, based on the 
weight of aggregate as one hundred per cent, gave a medium heavy stain 
and was adopted. The reason that such high percentage of asphaltic 
cement is required is that the material is lighter than sand and therefore 
the per cent by weight is greater, although the percentage of asphalt by 
volume is the same as when the usual amount is used with a sand mixture. 

The mixture made for comparison followed this same sieve analysis. 
It was necessary in this case to use only twelve per cent of asphaltic 
cement by weight. The aggregate was composed almost entirely of 
Columbia River mason sand and a small proportion of ocean beach sand 
to make up the deficiency in the fifty to eighty and eighty to two hundred 
portions of the mix. The filler was composed partly of two hundred mesh 
sand but mostly of Portland cement. In both cases these materials were 
combined and heated to from two hundred and. fifty to three hundred 
degrees F. and the specified amount of hot asphalt then added. The 
materials were then thoroughly mixed and molded into cylinders, twenty- 
five mm. in diameter and the same in height. This was done by com- 
pressing in a testing machine a weighed portion of the mixture contained 
in a suitable heated mold. A number of cylinders of each mixture were 
molded and tested for resistance to static compression, resistance to 
impact, resistance to abrasion, and for susceptibility to temperature change. 


STATIC COMPRESSION TESTS 


Load 


Number F 
sand mix 
i Net AD SOR eth LL s MB el le 560 
OCs ees LP Bae OEP AE EE: 250 
Seas ect oa ae 120 
ER Pe Lee nS RAE CUTAN Nn Mh OAS eM LON hee M ce ae NI TM NS SME A kg | CE 
Bu Soc ct Saat el Ae cries Ca aL GO we! Tectia aio) Minera smal a A) gad ee a ar re ee 


a 
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IMPACT TESTS 


These tests were made by means of the Olsen impact testing machine, 
used in determining the toughness of macadam rock. 


Number | Temperature — | Blows, Cinder Mix Blows, Sand Mix 
LS CASTS nie TS RS | AGEN oa Se a 
Tipe ese as SEs fad Sates SR eae 40 5 4 
A ee SPN ES Pe ER EE es vee 6 7 


C3 fe UW nd | Ne | 100 | q 7 


ABRASION TESTS 


These tests were made by means of the Dorry abrasion disk, used in 
determining the hardness of macadam rock. 


Revolutions of Disk Cinder Mix Loss, Grams ran Sand Mix Loss, Grams 
100 1.9 2.0 


200 | 3.4 3.9 


300 | 5.1 5.8 


Hardness coefficient for cinder mix equals 14.3; for sand mix equals 
14.1. ; 


SUSCEPTIBILITY TO TEMPERATURE CHANGE 


The susceptibility to temperature change of pavements is a most 
important property. Its determination involves an examination of the 
stability of the pavement from a number of different viewpoints, although 
its most evident manifestation is a loss of resistance to indentation ; 
that is, as we say, the pavement softens during the warm weather. No 
tests have been standardized for making a study of this property of pave- 
ments, and it was therefore necessary to devise a test. After a number 
of preliminary experiments, it was found that the Page impact machine 
would give a fair indication of the gradual softening of the pavement as 
the temperature was increased. 

The cylinders were immersed in water at the desired temperatures and 
after remaining until they had reached a uniform temperature throughout, 
they were quickly taken from the bath and subjected to the test,- an 
autographic record being made of the deformation of each cylinder as 
the blows of a one kg. hammer dropping at the rate of sixty times per 
minute through a height of one cm. were applied. The deformations for 
the two mixes were found to be as follows: 


Deformation, 


Number Temperature Deformation, cinder mix : 
y der: m Sand Mix 


Oe st en eee ee 40 BI a hes OL 


Pe” Gast ty. ANE EAR litem) 77 OT Ais ie 
ob SUERC lie: Cena oe oe era 100 06” hee 
OUND COE SS ER 125 .09” dake 
SM CED SOEs WES a hec sit Wane So 150 a6” | oi 


The results of these tests have no significance in an absolute sense; 
they are valuable simply in a comparative way. 


Sig. 4 
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* DISCUSSION OF RESULTS 

It will be seen by a critical examination of these results that the 
cinder mix is in every way equal to, if not superior, to the mixture using 
Columbia River sand. Columbia River sand is recognized as being of a 
very high grade and therefore these results are most encouraging. It is 
especially interesting that the abrasive resistance of the cinder mix is 
slightly superior to that of the sand mix. The susceptibility to temperature 
change is also slightly less than that of the sand mix. This is difficult to 
explain unless the finely pulverized cinder makes a superior filler. 


OTHER TESTS 


It was thought that perhaps there might be some doubt of the validity 
of these comparisons since all tests were made on laboratory molded 
cylinders. A sample of sheet asphalt pavement taken from one of the 
streets of the city of Portland was therefore drilled by means of a 
one-inch core drill. These cores were taken and dressed to a length of 
twenty-five mm. and tested in the manner just described. The sample from 
which the cores were drilled was one especially prepared for exhibition 
purposes and represents the highest grade of sheet asphalt pavement in 
the city of Portland. The particulars of composition are not known and 
were not determined. 


RESULTS OF TESTS 


Static load at seventy-seven degrees F. equals 810 pounds. 


ABRASION TEST 


Revolutions, 100; loss in grams, 2.4. Revolutions, 200; loss in grams, 4.8. 
Revolutions, 300; loss in grams, 6.5. 
Coefficient equals 12.78. 


SUSCEPTIBILITY TO TEMPERATURE CHANGE 


Temperature, 40; deformation .04. Temperature, 77; deformation, .038. 


Temperature, 100; deformation, .05. Temperature, 125; deformation, .06. 


Temperature, 150; deformation, .10. 

This sample indicates a lower susceptibility to temperature change 
than either of the preceding, probably because of the ageing and hardening 
of the asphalt in it, the pavement being a number of years old. 


CONCLUSIONS 


This study, although conducted exclusively from the laboratory stand- 
point, appears to indicate that the use of the Crook County cinders, 
properly crushed and proportioned in the wearing surface of a sheet 
asphalt pavement, should be entirely practicable, and I believe that a 
satisfactory pavement could be built along these lines by using a base 
consisting of five or six inches of natural cinders rolled and compacted, 
then a binder course about one inch thick of natural cinders mixed with 
asphaltic cement and rolled, and then finally a two-inch top of the standard 
wearing surface. I realize, of course, that the compressive strength and 
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THE STATE ENGINEER 99 
4 
abrasive resistance of the cinders are very low even for a foundation. How- 
ever, if no other materials are available, I think this would be worth a trial 
at least. 


It is possible that this type of construction would be too costly for 
the common roads in spite of the fact that the cinders are very easy to 
crush. Should it be found that the cost of such a pavement would be 
too great, it occurs to me that some experiments on the penetration 
method would be worth while. It is hardly possible to do anything along 
this line in the laboratory and I believe that short pieces of experimental 
roadways would be justified and would give the information desired. 
I do not think that it would do to proceed in exactly the standard way 
of building a penetration method roadway. So far as the base is con- 
cerned this procedure would be satisfactory; after that I believe I should 
lay a course something on the order of the binder course described for 
the sheet asphalt pavement. On top of this I believe it would be well 
to spread the material for the wearing surface, this material consisting 
of cinders crushed to pass a one-half inch screen, say. A suitable grade 
of asphaltic cement would then be sprinkled on hot, the materials mixed 
on the road by means of rakes, evenly spread and rolled. It seems to me 
that this should make a fairly satisfactory roadway at very small cost. 


On the whole, I think our laboratory tests have gone about as far 
as is worth while, and have indicated at least to some extent what the 
trend of further experimentation should be. 


JOHN DAY HIGHWAY 


Wheeler, Grant, Baker and Malheur Counties 


Wheeler County—Henry D. Keyes, county judge; Mike Dukek and 
R. E. Wright, commissioners. J. H. Scott in charge of surveys, total 
length 55.4 miles. 


The survey was financed by a popular subscription amounting to 
$1,300.00 and matched by an equal amount by the county court. Cost of 
preliminary survey and estimate, $50.00 per mile. 


Character of the country: Mayville, to a point seven miles south of 
Fossil, is rolling hills of either earth or gumbo. Point seven miles from 
Fossil to the mouth of Sarvice Creek, following Butte Creek and then 
over the summit into Sarvice Creek, rolling country and easy construction. 
Soil contains much fine gravel and is a good natural road material. 
Mouth of Sarvice Creek to Spray, line follows along John Day River. 
Fairly heavy rock work in bluffs along the river. Most costly work in 
Wheeler County. Spray to Grant-Wheeler county line along John Day 
River, rolling country and several rock bluffs. Comparatively easy work 
and cheap construction. 


The people voted an $80,000.00 bond issue at the general election in 
November, of which $60,000.00 is to be expended on this highway, balance 
on the Dayville-Mitchell highway. The county court has declared all of 
Wheeler to be one road district. This eliminates the road supervisor 
system and permits of concentrating road district money on the principal 
highways. 
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Grant County—George Hagny, county judge; S. Green and Grover 
Conger, commissioners. . 

Survey financed by $3,000.00 set aside by the county court. 

All of the proposed highway in Grant County follows the John Day 
River and is a fair summer road except about twenty-five miles at the 
western part of the county, which is also the heaviest construction in 
the county. Country all rather flat and work light. Soil in most places 
contains gravel and is a natural road material. Small proportion of 
rock work. At a meeting of the road boosters of the county with the 
county court, it was decided to ‘enter into a definite road building pro- 
gram, a special direct levy to be made each year for four or five years, 
yielding about $125,000.00 per year to spend on this highway. 

Prairie City, the terminus of the Sumpter Valley Railroad, supplies 
all the country to the west for seventy-five miles. 

At the eastern part of Grant County, and in the western part of Baker 
County, the route for twenty-six miles is over the summit of the Blue 
Mountains. The Forest Service made a survey through here this year. 
On this section, the highest point on the John Day Highway is reached, 
6,700 feet above sea level. 


Baker County.— J. B. Messick, county judge; W. J. Welch and J. P. 
Ritter, commissioners. 

Length of route, eighteen miles. Route down Burnt River, east through 
Unity, then up East Camp Creek to the top of Beam Creek Divide at an 
elevation of 4,662. Survey in October and November 1916. Financed by 
private subscription raised by Mr. W. C. Calder of Baker, amounting to 
$500.00 and by further allotment by the State Highway Commission. An 
alternate route was surveyed from Unity toward Austin for a distance 
of eight miles. 

Reconnaissance surveys made from Baker to Unity, connecting from 
the highway through Pendleton and Baker with the highway at Unity. 
There is one high summit to cross. Elevation of Baker 3,400, elevation of 
summit 5,800, elevation of Burnt River 3,400, Unity 4,000. Will involve 
quite long five per cent grades but in fine road material. 

No definite plan as yet for financing this highway or any other im- 
portant highway in this county. 


Malheur County.—Geo. W. McKnight, county judge; M. D. Kelley and 
Jno. F. Weaver, commissioners. é 

Length of proposed highway, seventy-five miles. Survey made in 1916 
from Baker-Malheur county line on the Beam Creek divide to Ironsides, 
a distance of eight miles. This gets the road down from the summit on a 
five per cent grade and all the rest of the road in the county save in Cole 
or Rood Canyon will be less than five per cent grade. 

A reconnaissance was made from Ironsides to Vale. The route should 
go directly east from Ironsides schoolhouse on section line, through north 
of Saddle Butte, through the north part of Cow Valley, down Cole Canyon, 
a distance of six and a half miles with about six miles of five per cent 
grade to Brogan. ‘From Brogan, the road should follow the railroad 
track for twenty-three miles into Vale, then down the Malheur River to 
Ontario. All construction work in Malheur County will be very light. 
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With the exception of the section west of Ironsides and Cole Canyon, there 
is practically no grading and tangents several miles in length will be used, 
making a very fast route to travel. 

The survey this year was financed by an allotment made by the State 
Highway Commission. No definite plans are made for the completion of 
the survey in this county. There is no plan at present to raise any money 
to build the highway here, local interest not having reached that point. 

Individually, people greatly favor the road and are willing to pay, 
but no organization is formed. 


General.—The John Day Highway in Gilliam, Wheeler, Grant, and 
Malheur Counties is a part of Oregon’s greatest inland highway, one that 
does not parallel a railroad or navigable river, shortens the distance for 
travel between Ontario and Portland by more than 100 miles over any other 
route. Much of interior Oregon has been held back by lack of railroad 
transportation, thus making stock raising the principal occupation of the 
people. A highway suitable for modern truck transportation will thus 
open up and develop a rich section. 

Where the route crosses the Blue Mountains, the summit is high, 6,700 
feet, but is open and more free from snow than the lower passes. 

Survey and plans are made for a state standard trunk highway, no 
curves with less than a 200-foot radius or twenty-eight degres, grades all 
five per cent or less and alignment was made as straight as possible economi- 
cally for a fast route, also a twenty-four-foot roadbed. Construction as a 
whole is very light and material such that when the roadbed is properly 
made and taken care of, the greater proportion will not need surfacing 
but will be a good dirt road. Locally, people are very much interested 
and doing all that they can to get the construction work started. 


PENDLETON -LA GRANDE SURVEY 


The county courts of Umatilla and Union Counties, on October 26, 
1916, jointly petitioned the State Highway Commission to survey and 
definitely locate the proposed state highway between Pendleton and La 
Grande. The object was to prepare plans so that any district, county, 
state or Federal money that may be available could be expended on this 
plan with a view to its ultimate completion. 

The counties agreed to pay the cost of this survey, estimated at $6,000.00. 
Later the State Highway Commission allotted $2,000.00 to assist the 
counties. 

This line crosses the Blue Mountains in the vicinity of Meacham, and 
is steep and dangerous in places. M. O. Bennett.is in charge of the work. 


HOOD RIVER, WASCO AND SHERMAN COUNTIES 


During 1915 and 1916, surveys have been completed between Hood 
River and Biggs, so that the Columbia River Highway is now quite defi- 
nitely located between Portland and Biggs. 

This work was executed under. the direction of the State Highway 
Department, at county expense, J. A. Elliott, assistant engineer, in charge. 

The total cost was $12,277.50, of which amount Hood River county 
paid $1,259.82, Wasco County $10,269.03, and Sherman County $748.65. 
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A conditional allotment of $90,000.00 was made by the State Highway 
Commission to be applied on the road between the town of Hood River 
and Mosier if Wasco County would vote bonds and complete the road 
from Mosier to The Dalles. Forty-five thousand dollars of the above 
allotment was to have been paid from the 1916 state road funds, and 
the balance from 1917 road funds. 

When it became apparent that a special election would not be called 
by Wasco County early in the spring, and that the bond election would 
not be held until the regular election in November, the 1916 allotment 
was diverted to other work by the commission. 

A $260,000.00 bond issue was voted by Wasco County, of which 
$125,000.00 is to be expended on the Columbia River Highway, balance on 
various small projects in the interior of the county. 

The minutes of the State Highway Commission of January 27, 1916, 
read in part as follows: “It is further agreed that Wasco County is at 
liberty out of the proceeds of the bond issue, to reconstruct the highway 
between Mosier and The Dalles, over what is known as Seven Mile Hill, 
said construction to be built to a grade line not to exceed five per cent.” 

The location as selected for the state route was around this hill 
overlooking the river and would not serve the local people as well as the 
road. over the hill. It was for this reason that the above change was 
consented to. 


RECONNAISSANCE SURVEYS 


A number of trips were made over state routes where uncertainties 
seemed to exast as to general location. 

A careful study was made of the Columbia River Highway, east of 
Biggs, to determine roughly the relative merits of three routes. It 
developed the fact that the old “Oregon Trail,’ along the base of the 
foothills, was 35.4 miles shorter than the “Blue Trail,’ through Heppner. 
This road reaches an elevation of 3,300 feet, as compared with 1,100 feet 
along the river. The road through Ione to Echo was found to be 380.1 
miles shorter than the “Blue Trail,” with maximum elevation about 
1,700 feet, and somewhat deeper gulches to cross. 

The Florence, Eugene, Prineville, Dayville, Prairie City, Ontario route 
appears to be feasible and should be urged as one on which U. S. Forest 
Service funds can be expended to advantage, as it crosses through 
National Forests in many places. 

The route from Bend to Silver Lake should go east of Paulina Moun- 
tains, as in this way travel will be divided, and a better winter road 
afforded. : 

The route from Crater Lake north to the middle fork of the Willam- 
ette, thence to HKugene, was examined. The work along the summit of 
the mountains is relatively light, and a relatively small amount of 
money would open a passable automobile road to Bend, the terminus of 
the railroad. From the divide to Eugene would require considerable 
money to construct a road on state standards. 

The road from Eugene to the Siuslaw harbor, near Florence, and then 
to Coos Bay appears feasible, and the construction of two short sections, 
and establishment of two ferries would open a passable road at the 
present time. 
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PLATE IV.—SHOWS CONNECTIONS OF OREGON’S PROPOSED HIGHWAY SYSTEM WITH THE 
TRUNK LINE SYSTEMS OF ADJOINING STATES. 


The coast road from Coos Bay to the California line can in time be 
developed into a high class line, aS the three high hills crossed by the 
present road can be eliminated without great difficulty. 

California has a good coast road to Crescent City, and is planning a 
high class road to the Oregon line leading toward Grants Pass. This 
may in time become one of the popular entrances to Oregon from the 
south. 

Information so far obtained indicates that a high class road can 
ultimately be had from Portland across the mountains south of Mt. Hood, 
thence up the John Day River to the Idaho line near Ontario. The 
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route from Shaniko to Dayville will depend upon future development. 
If the Fossil-Spray road is built, the logical connection may be to cross 
the John Day River near Clarno, instead of following the old military 
trail. For many years to come the entrance to this region will be 
through Condon, as there are several expensive sections on the cross 
state road, notably where the Deschutes River is crossed. 

The map showing a tentative outline for a state highway system has 
been quite carefully considered in conference with Federal authorities, 
and should afford a reasonable basis for consideration by the legislature 
in definitely adopting a state highway system, upon which state and 
Federal funds should be expended until such time as the plan is complete. 


FEDERAL AID ROAD ACT 


Under the Federal Aid Road Act, $85,000,000.00 was turned over to 
one man, the Secretary of Agriculture, for expenditure on public roads. 

He will direct this work through the office of public roads, lL. W. 
Page, director, Washington, D. C. 

Federal funds are to be applied on two distinct classes of roads: 
(1) rural post roads, and (2) roads within or immediately adjacent 
to National Forests. 

Seventy-five million dollars was appropriated for roads of the first 
class, under section six of the act, and $10,000,000.00 for roads of the 
second class, in accordance with section eight of the act. 

Seventy-eight thousand, six hundred and eighty-seven dollars and thirty- 
seven cents is available to Oregon during fiscal year July 1, 1916, to 
July 1, 1917. The amount available the second year is twice, the third 
year three times this amount, and so on up to and including the fifth year. 
$127,794.00 is available to Oregon each year for ten years under section 
eight of the act for expenditure on forest roads. 


FUNDS AVAILABLE 


During the first five years there will thus be available to Oregon 
under this act, $1,819,280.00: . 


Post Roads Forest Roads 
SLY al yO 6, Ae Ow el UL ans le le (eset eens ee! CE lean $ - 78,687.00 $ 127,794.00 
By Ss) Gaia ESP et oh Co MW etc cent Sw so ue are OWN PIE Ea dle BAN weg AS 157,375.00 127,794.00 
yee LOR 8 Te oan yer bas OO, cele Me eral ie een 236,062.00 127,794.00 
SATA Rea BL a RS itis He STIS ALD WALI Bea IS PAL) UAL ol gah ee a 314,749.00 127,794.00 
Uy ws ang 2 ORC One Eley ska NV LO clin Renan see ts aan este ea Oe 393,437.00 127,794.00 
Total ye Beer 2) ge lero A Bit 9 “eae Giana a umm Lg ee Br $1,180,310.00 $ 638,970.00 
Total available under both ‘sections... 22028 $1,819,280.00 


To secure this money on roads in Oregon a like amount must be 
advanced by the state or counties. * This will make double the above 
amount or $3,638,560.00 available for road work in the next five years. 


TO RECEIVE THE BENEFITS OF THE ACT 


1. The state of Oregon must, through its legislature, assent to the 
provisions of the act. 

2. The state must submit to the Secretary of Agriculture, by its state 
highway department, a definite and comprehensive program of construc- 
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tion for the five-year period, or as much thereof as practicable, and 
subsequently from time to time an application for Federal aid, known 
as a project statement, setting forth proposed construction of each rural 
post road. 

3. The state must furnish, through its state highway department, to 
the Secretary of Agriculture, upon his approval of a project, such surveys, 
plans, specifications, and estimates as the Secretary may require. Items 
included for engineering, inspection, and unforeseen contingencies shall 
not exceed ten per cent of the total estimated cost of the work. 


4. The state must agree, through its state highway department, with 
the Secretary of Agriculture upon the road to be constructed and the 
character and method of construction. 


5. The State must construct, under the supervision of its state high- 
way department, the road or roads, including necessary bridges and 
culverts, approved by the Secretary of Agriculture. The work and iabor 
are to be done in accordance with the laws of the state and rules and 
regulations made pursuant to the act, and subject to the inspection and 
approval of the Secretary of Agriculture. 


6. The state must properly maintain the roads constructed under the 
provisions of the act, except that in such cases as state laws impose the 
duty of maintenance upon civil subdivisions of the state, these must 
maintain the roads constructed. Proper maintenance is construed to 
mean the making of needed repairs and the preservation of a reasonably 
smooth surface considering the type of the road, but is not held to include 
extraordinary repairs or reconstruction. If at any time the Secretary 
of Agriculture shall find that any road constructed under the provisions 
of the act is not being properly maintained, he is directed to give notice 
of that fact to the highway department of the state. If within four 
months from the receipt of such notice the road has not been put in a 
proper condition of maintenance the Secretary of Agriculture is required 
to refuse thereafter to approve any project for road construction in the 
state, or civil subdivision, as the case may be, whose duty it is to 
maintain the road, until it has been put in a condition of proper 
maintenance. 

To receive aid a state, territory, or county must make a formal request 
through its proper officer and must enter into a cooperative agreement 
with the Secretary of Agriculture for the survey, construction, and 
maintenance of the desired roads or trails upon a basis equitable to 
both the state, territory, or county and the United States. 

The aggregate expenditures in any State, territory, or county must not 
exceed ten per cent of the value, as determined by the Secretary of 
Agriculture, of the timber and forage resources which are or will be 
available for income upon the national forest lands within the respective 
county or counties wherein the roads or trails’ will be constructed. The 
Secretary of Agriculture is required to make annual report to Congress 
of the amounts expended for this purpose. 

The United States is to be reimbursed for expenditures made under 
agreement between the Secretary of Agriculture and a state, territory, 
or county by the application by the Secretary of the Treasury of ten per 
cent of all revenues from the forest beginning with the next fiscal year 
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after the making of the agreement. This reimbursement is to continue 
until the whole amount advanced under the agreement shall have been 
returned to the United States from the receipts of the national forest 
within or adjacent to which the money is expendeu. 

Copy of the Federal Aid Road Act, together with rules and regulations 
thereunder, can be had upon application to the director, Office of Public 
Roads, Washington, D. C. 

Only the leading features of this act will here be given. 


LEADING FEATURES OF FEDERAL ACT 


The leading features of this act are, aS summarized by the Federal 
Department: 

1. It authorizes the Secretary of Agriculture to cooperate with the 
states through their respective state highway departments in the con- 
struction of rural post roads. This principle is important and significant. 
Heretofore the agencies of the state and the Federal Governments have 
too often usually proceeded entirely independently and not infrequently 
worked at crosS purposes and sometimes in an antagonistic spirit. The 
principle of cooperation between the two governments is extending and 
promises much for the people whom they serve. 

2. No money appropriated by the act can be expended in any state 
until the legislature of the state shall have assented to the provisions of 
the act. It is provided that until the final adjournment of the first 
regular session of the legislature the assent of the governor may be 
sufficient, but since practically in every case appropriations will be 
needed and in some cases a state highway department will have to be 
created, the assent of the governor will not make possible actual operations. 

The assent of the state will imply its acceptance of all the terms of 
the act and such action as may be necessary to enable it to cooperate 
effectively with the Federal department. 

3. Federal money may be expended only for the construction of post 
roads. The term “construction” is interpreted to include reconstruction 
and improvement, the latter excluding merely the making of needed 
repairs and the preservation of a reasonably smooth surface. To maintain 
the roads constructed under the provisions of. the act is made the duty 
of the states or of their civil subdivisions according to the laws of the 
several states, and it is provided that, if the Secretary of Agriculture 
shall find any road in any state so constructed is not being properly main- 
tained within a given period, he shall give notice of this fact to the 
highway department and, if within four months from the receipt of the 
notice the road has not been put in the proper condition of maintenance, 
no further aid can be extended to such state or civil subdivision. 

Perhaps the weakest point in good roads legislation and practice has 
been the lack of adequate provision for maintenance. It will be essential 
under the terms of this act that, in considering proposed road projects, 
careful regard shall be given to the provisions to be made by the states 
or their civil subdivisions for the maintenance of roads in the discharge of 
this duty. The construction work in each state must be done in accord- 
ance with the laws of the state and under the direct supervision of the 
State highway department, but the Secretary of Agriculture is given 
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power to inspect the work as it proceeds, to approve it, and to make the 
necessary rules and regulations for the enforcement of the act. It is 
stipulated that the projects shall be substantial in character and that 
expenditures of Federal funds shall be applied only to such projects. 

4. There are appropriated out of the Federal Treasury for carrying 
out the general purposes of the act the following sums of money: Tor 
1917, $5,000,000.00 ; 1918, $10,000,000.00 ; 1919, $15,000,000.00 ; 1920, $20,000,- 


000.00; 1921, $25,000,000.00. Unexpended balances for any state for any’ 


fiscal year shall be available until the close of the succeeding fiscal year 
and amounts apportioned for any fiscal year to any state which has not 
a state highway department shall be available for expenditure until the 
close of the third fiscal year succeeding that for which the apportionment 
was made. The latter part of this provision was inserted to permit 
states not having highway machinery to develop it. 

In accepting the terms of the act the state, as a matter of course, pledges 
its faith to the five-year program. This is important because it makes 
possible the arrangement of a comprehensive scheme of road building. 
Obviously the expenditure of the entire amount of money contemplated 
under the act should be planned at the outset as far as possible and 
road systems and projects conceived accordingly. This does not bind 
the state legislature to make an appropriation at the first session for the 
five-year period. This would be prevented by the constitution of many 
states; but it does involve a pledge of the state’s faith to continue the 
appropriations according to the terms of the act; and even where the 
counties contribute the necessary funds the assent of the state must be 
had and the other terms of the act, such as the existence of a highway 
commission and the acceptance of the duty of maintaining roads, must 
be complied with. 

“5. The contribution of the Federal Government for the construction 
of any road is limited to fifty per cent of the estimated cost of it and 
can not exceed fifty per cent of the actual cost. The aggregate expendi- 
tures out of Federal funds for the construction over the country generally 
is $75,000,000.00. At least as much more must be expended by the states 
for construction alone. The act, therefore, contemplates an aggregate 
expenditure for general road construction work over the country of 
$150,000,000.00. 

6. The state is the lowest unit with which the Federal Government 
may cooperate and only through a state highway department. This is 
made especially clear by the requirement that the Secretary of Agriculture 
and the state highway department of each state shall agree upon the 
roads to be constructed therein and the character and method of con- 
struction, and that any state desiring to avail itself of the benefits of 
the act shall by its state highway department submit to the Secretary 
of Agriculture project statements setting forth proposed road construction. 
If the Secretary approve such project the highway department shall 
furnish to him such surveys, plans, specifications, and estimates therefor 
as he may require. 

It will be especially noted that there must be an agreement between 
the Secretary of Agriculture and the state highway department of each 
State on the roads to be constructed, that projects, plans, specifications, 
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and estimates shall be submitted by the state highway department and 
approved by the Secretary of Agriculture before any Federal money 
can be expended. 

The initiative under the act lies with the states, and the Federal 
Government can not begin operations until after the acceptance of the 
act by the state, and road projects and the requisite engineering data 
have been submitted to the Secretary of Agriculture and approved. 


NATIONAL FORESTS AND GOOD ROADS 


7. Special provision is made to meet a situation arising especially in 
the western states of the Nation because of the presence in those states 
of the Federal Government as a great landholder. In all the great 
Rocky Mountain and Pacific Coast states the Federal Government con- 
trols millions of acres of forest lands. There are many communities 
having a sparse population in which the Federal Government is the largest 
landholder. These communities are struggling to develop themselves and 
to secure outlets to adjoining communities and to markets. In many 
cases they have had to rely mainly on taxes on private holdings for 
means to finance their enterprises. 

Heretofore the Federal Government has definitely recognized that the 
forests should contribute to the local development, as well as the national 
welfare, especially, by providing for the use of thirty-five per cent of all 
gross receipts from the forests for local public purposes; but in some 
sections there are little or no revenues from the forests, and it was clear 


that the community should not wait until the period of hardest struggle: 


was past before any assistance was given them. The first need of many 
of the sections in undeveloped regions is for more and better roads. 
Without them their struggle to get a foothold is much more difficult. 
They remain isolated from neighbors and from the outside world with 
meager educational opportunities and conditions unfavorable to com- 
munity life and to progress. To meet the situation, the Federal aid 
road act provides that out of any Federal money not otherwise appro- 
priated, the sum of $1,000,000.00 a year for ten years may be expended 
under the supervision of the Secretary of Agriculture upon request from 
the proper officers for the construction and maintenance of roads and 
trails within or only partly within the national forests. 


It stipulates that officers of the proper jurisdiction shall enter into a 
cooperative agreement with the Secretary of Agriculture for the con- 
struction and maintenance of such roads or trails on an equitable basis 
when necessary for the use and development of resources upon which 
the community is dependent. It provides further that the aggregate 
expenditures in any any state, territory, or county shall not exceed ten 
per cent of the value of the timber and forage resources within the area 
in which the roads or trails are to be constructed. It is contemplated 
that under this provision projects shall be carefully considered both on 
their relative and absolute merits and that on behalf of the Federal 
Government, under the direction of the Secretary of Agriculture, the 
work shall be undertaken by the Forest Service and the Federal Office 
of. Public Roads in cooperation. 
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This Federal aid road act was designed not only to promote road 
building but also adequately to safeguard through efficient machinery 
the expenditure of all funds arising under it. There is a good reason 
for believing that these purposes will be realized. It is highly probable 
that it will do much more than this. As has been pointed out, the Nation 
is now annually spending the equivalent of $225,000,000.00 for road build- 
ing. The improvements of administrative agencies and methods which 
will certainly follow the operation of this act should lead to greatly 
increased efficiency in the expenditure of these large additional sums. 
In such case the Nation will realize great benefit not only from the 
expenditure of the joint funds but also of the separate surplus money 
of the states and communities. 

How soon actual operations can begin in any state will depend upon 
the action of the state and the adequacy of its arrangements to meet the 
terms of the act. The Federal Government will be in position to proceed 
as soon as the rules and regulations are formulated and projects are 
presented for its determination. 


ERRONEOUS IMPRESSION 


Some counties seem to have gotten the impression that if they do not 
accept the provisions of section eight, of the Federal aid road act, that 
they will ultimately secure this money for exepnditure on roads and 
trails outside the forests without the necessity of cooperation. 

To correct this erroneous impression, the accompanying illustration is 
presented, made from a diagram prepared by the Forest Service in 
connection with the road exhibit at the state fair. 

This diagram makes it clear that the road act does not conflict with 
or affect in any way the ten per cent fund from National Forest receipts 
which goes to the counties for roads and trails. Nor does it affect the 
twenty-five per cent fund for schools and roads within the state. 
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RECOMMENDATIONS 


In view of the foregoing discussion, it is recommended : 


1. That a complete, concise, and workable road code should be provided 
by law, repealing all conflicting and unnecessary sections in the present 
law. This code should deal not only with the state work, but also with 
the county and district road expenditures, which expenditures amount to 
about twenty times the present state road funds available. 

Three classes of roads should be provided—state, county and district— 
and the responsibility definitely fixed for the construction and maintenance 
of each class of roads. 

As law is the foundation for all road expenditures, it would be well 
not to experiment in this important matter, or to pass a compromise 
measure. If a compromise measure is passed it will be difficult to arouse 
sufficient interest to complete the task at the next session of the 
legislature. 

The present law has been adjudicated in the courts and if time will 
not permit the framing of a complete code based on the best experience 
of other states and countries, it would be well to appoint a committee 
with a paid secretary to work out such a bill for submission to the 
following legislature. To do this thoroughly would be a considerable task. 

2. If a complete code is not provided, then a definite state road plan 
should be adopted by numbering and describing the various routes. All 
state and Federal funds available should be concentrated upon such plan. 

8. The legislature should assent to the provisions of the Federal aid 
road act, provide sufficient funds to meet Federal funds available to 
Oregon for the first three fiscal years, and indicate that a continuing 
policy will be followed throughout the five-year period covered by such 
Federal act. In addition, funds should be provided for the necessary 
surveys in preparing plans to be submitted to secure such Federal aid, 
and to maintain the roads after construction as required by the Federal act. 

4, That the state should be granted necessary power to purchase or 
condemn right-of-way for state roads or secure the same through gift. 

5. That plans and specifications for all bridges designed by or under 
the direction of the county courts should be submitted to the state highway 
department for approval prior to the letting of the contracts, in order 
to bring about greater uniformity in practice for the protection of the 
traveling public, as well as to reduce the cost through wider competition 
in the letting of contracts, where detailed plans and specifications are 
available to bidders. 

6. That where patented materials or processes be used upon public 
work, it shall only be after direct price competition with unpatented 
products of similar character. A bill containing substantially this idea 
was introduced in the 1915 legislature by Senator Bingham, and was 
defeated. This recommendation is in harmony with section four, regula- 
tion eight, of the rules adopted by the Secretary of Agriculture for the 
administration of the Federal aid road act. 

7. That patent royalties be paid directly by the state and not by 
the contractor. The state to defend its contractors in any suits for 
infringement. Permission to sue the state for patent infringements should 
be granted, in order to prevent injunction suits being brought against 
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its officers and the work stopped. This is the only way to secure real 
competition upon patented..processes. This recommendation is largely 
based on California practice. 

‘8. That before any royalties are paid by the state on patented device 
or process used upon state work, the patents be investigated and the 
claims approved jointly by the attorney general and the state engineer. 
Also providing that all suits for infringement brought against the state, 
state officials or contractors working under the direction of the state, 
be defended by the attorney general, and that highway funds may be 
used by him in the defense of such suits or action. This recommendation 
is based on legislation in Nebraska, where an appropriation was made 
with which the attorney general could test the validity of claims for 
royalty. I was recently informed by the state highway engineer that 
the appropriation has not been used, nor has the state paid any royalties. 

9. That a conspiracy statute be provided with suitable penalties to pre- 
vent collusion among contractors in submitting bids for public work and to 
compel actual and open competition among all bidders. 

10. To prevent possible reorganizations from demoralizing the State 
Highway Department at frequent intervals, the employes should, as soon 
as possible be placed upon a civil service basis. Knowledge of the game 
by public servants is one of the most important factors from the stand- 
point of economy and efficiency. Certain unscrupulous persons who profit 
from this work, know that they have an immense advantage over the 
public, if through innocent influential sources they can stir up and pro- 
mote a reorganization of the highway department. Whenever it is 
apparent that the public officials are beginning to use business methods 
for the protection of the public, there will spring up a demand for 
reorganization from certain sources. 

11. Owing to the difficulty of training a technical force to the great 
diversity of tasks in an engineering organization, it appears advisable 
that the tendency of consolidation of engineering work be continued with 
a view to ultimately creating a department of public works. There are 
many economies which can be worked out through such a plan, but the 
most important consideration will be increased efficiency through the 
consolidation of experts in a single department, along widely different 
classes of engineering work. 


ss ee 


Ot ae — 


, 2 


- ante eee 


Relief Ma, 


112 SIXTH BIENNIAL REPORT OF 


its officers and the work stopped. This is the only way to secure real 
competition upon patented. processes. This recommendation is largely 
based on California practice. 

‘8. That before any royalties are paid by the state on patented device 
or process used upon state work, the patents be investigated and the 
claims approved jointly by the attorney general and the state engineer. 
Also providing that all suits for infringement brought against the state, 
state officials or contractors working under the direction of the state, 
be defended by the attorney general, and that highway funds may be 
used by him in the defense of such suits or action. This recommendation 
is based on legislation in Nebraska, where an appropriation was made 
with which the attorney general could test the validity of claims for 
royalty. I was recently informed by the state highway engineer that 
the appropriation has not been used, nor has the state paid any royalties. 

9. That a conspiracy statute be provided with suitable penalties to pre- 
vent collusion among contractors in submitting bids for public work and to 
compel actual and open competition among all bidders. 

10. To prevent possible reorganizations from demoralizing the State 
Highway Department at frequent intervals, the employes should, as soon 
as possible be placed upon a civil service basis. Knowledge of the game 
by public servants is one of the most important factors from the stand- 
point of economy and efficiency. Certain unscrupulous persons who profit 
from this work, know that they have an immense advantage over the 
public, if through innocent influential sources they can stir up and pro- 
mote a reorganization of the highway department. Whenever it is 


apparent that the public officials are beginning to use business methods ; 


for the protection of the public, there will spring up a demand for 
reorganization from certain sources. 

11. Owing to the difficulty of training a technical force to the great 
diversity of tasks in an engineering organization, it appears advisable 
that the tendency of consolidation of engineering work be continued with 
a view to ultimately creating a department of public works. There are 
many economies which can be worked out through such a plan, but the 
most important consideration will be increased efficiency through the 
consolidation of experts in a single department, along widely different 
classes of engineering work. 


es 


THIRD ANNUAL REPORT TO THE STATE HIGHWAY COMMISSION 


TENTATIVE PLAN. 


: rimary Highways 


Secondary H’ways 


Relief Map of Oregon Showing Topographic Features Which Govern Largely the Location of the Trunk Line System 
of Highways to Serve All Parts of the State, 


CHAPTER II 
WATER RESOURCES DEPARTMENT 


SIXTH BIENNIAL REPORT 


OF THE 


STATE ENGINEER 


December 1, 1914, to November 30, 1916 


LETTER OF TRANSMITTAL 


Salem, Oregon, November 30, 1916. 


To His Excellency, Honorable James Withycombe, 


Governor of Oregon. 
Dear Sir: I have the honor to transmit herewith, in compliance with 
law, a full report of the work of the water resources department of the 
office of State Engineer, including a statement of receipts and disbursements 


- for the biennial period ending November 30, 1916, together with such 


recommendations for legislation as are deemed advisable. 
Respectfully submitted, 
(Signed) JOHN H. LEWIS, 
State Engineer. 
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CHAPTER IL. 
WATER RESOURCES DEPARTMENT 


The duties, which the office of the State Engineer carry with it, may 
be subdivided into four classes: 

1. The duties imposed upon the State Engineer as such. 

2. The duties of the State Engineer as ex-officio president of the 
State Water Board. 

3. The duties of the State Engineer as ex-officio member and secretary 
of the Desert Land Board. 

4. The duties of the State Engineer as State Highway Engineer. 

This chapter of the report covers only the work under the first two 
classes, the third class being covered by the report of the Desert Land 
Board, and the fourth class being covered by the first chapter of this 
report. 

It may be said in general that the power and authority of every 
official is grounded in the constitution or statutes of the state, and unless 
the act of an official is specifically authorized, they are ultra vires and 
void. Appropriations are not available for other uses than those provided 
in the statute. In other words, the official work of any department is 
circumscribed by the laws governing it. The statutes therefore will be 
used as the basis of this report and the work of the department will be 
discussed under the head of each statute authorizing the same. 


HISTORY OF THE DEPARTMENT 


The office of State Engineer was created by Chapter 228, Laws of 1905, 
and the present incumbent took office on May 22 of that year. The same act 
provided funds for topographic and hydrographic surveys to be made 
under the direction of the State Engineer in cooperation with the U. S. 
Geological Survey. 

In 1909, what is known as the water code was passed, becoming 
effective February 24, and being designated as Chapter 216, Laws of 
1909. At the same session of the legislature the act creating the Desert 
Land Board was passed, the State Engineer being made a member and 
secretary of the board. In 1909, the irrigation district law was amended 
so as to require the plans of all irrigation districts to be submitted to the 
State Engineer for his recommendation. 

The appropriation for hydrographic and topographic surveys was 
increased to $25,000.00 in 1911. Chapter 236, Laws of 1911, placed a tax 
on waterpower plants actually operating prior to May 22, 1911, and 
Chapter 237, Laws of 1911, provided for the expenditure of the funds 
collected in making investigations of power and irrigation possibilities. 

In 1918, the act providing $50,000.00 for cooperative investigations 
was enacted, aS. was also the act providing for the construction of the 
Tumalo project under the direction of the Desert Land Board, and a com- 
mittee, of which the State Engineer was a member, was appointed to 
investigate the Columbia River power project, and $15,000.00 was appro- 
priated for that purpose. 

In 1915, an act was passed placing the State Engineer in charge of 
the highway department under the direction of the highway commission, 
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and a drainage code was also passed, under which the State Engineer’s 
approval of the plans is required before construction contracts can be 
executed. The power tax law passed in 1911 was amended to include 
all claims to the use of water for power purposes whether initiated prior 
or subsequent to May 22, 1911. 


COOPERATIVE INVESTIGATIONS 


By Chapter 86, Laws of 1913, there was appropriated fifty thousand 
dollars ($50,000.00), to be expended in investigating and reporting on 
irrigation projects in Oregon. This appropriation was contingent upon 
the U. S. Reclamation Service allotting an equal amount to be expended 
on the same work. A contract was executed by Secretary of the Interior 
Franklin K. Lane, and. State Engineer John H. Lewis, with the approval 
of Governor Oswald West, on May 5, 1918. An amendment to the 
contract, under date of April 15, 1915, was approved by Governor James 
Withycombe. 

At the time of the last biennial report the investigation of the 
Deschutes project was practically completed and the report has since 
been published. In this report the project is considered in four units: the 
north unit, west unit, east unit, and south unit. Storage of the water 
of the Deschutes River in either the Benham Falls or Crane Prairie 
Reservoir or in both reservoirs is contemplated as a source of water 
supply for all these units. 

The north unit comprises about 100,000 acres lying north of Crooked 
River, and surrounding Culver, Madras, and Metolius. A diversion dam 
at Aubrey Falls on the Deschutes River will serve both the north and 
west units. The estimated cost of construction is approximately $5,500,- 
000.00 or $55.00 per acre. An irrigation district has been organized to 
construct this project, but no bonds have been voted. 

The west side unit covers approximately 20,000 acres lying just north 
of the State’s Tumalo project. The estimated cost is $831,500.00, or nearly 
$41.00 per acre. ; 

The east unit is what is generally known as the north canal unit of 
the Central Oregon Irrigation Company’s project, and covers about 35,000 
acres. It is proposed to use the present constructed north canal dam and 
diversion works for this project. 

The south unit, known also as the Benham Falls Segregation, com- 
prises some 48,400 acres of land. The cost of reclamation is estimated 
at about $2,900,000.00, or $60.00 per acre. A reconnaissance of the Suttles 
Lake project was made and while the Deschutes report does not purport 


to cover this project, it contains maps and other information applicable : 


thereto. 
, The Ochoco project report deals with the reclamation of 17,700 acres 
of land lying along Ochoco Creek and Crooked River in the vicinity of 
Prineville. It is proposed to store 40,000 acre-feet of the waters of 
Ochoco Creek in Ochoco Reservoir. The estimated cost of reclamation 
is $795,600.00, or $51.80 per acre. A large per cent of the lands are in 
cultivation and about 5,000 acres partially irrigated. 

The John Day project contemplates the reclamation of 122,000 acres, 
at a cost of $125.00 per acre, or under an alternate plan 225,000 acres 
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at $138.00 per acre. The lands lie along the Columbia River in Gilliam 
and Morrow Counties. The plans for this project, as set forth in the 
John Day report, include the construction of the Dayville Reservoir on 
the John Day River, the Carty Reservoir on Six Mile Canyon in Morrow 
County, and a canal line, 121 miles in length. The estimated cost of 
the smaller project is $15,240,000.00. 


One pamphlet contains the reports on both the Malheur and Owyhee 
projects. These projects are contiguous and are located in the eastern 
part of Malheur County. The Malheur or Warm Springs project covers 
approximately 31,000 acres near Ontario and Vale. About 12,000 acres 
are irrigated at the present time. It is proposed to construct the Warm 
Springs reservoir with a capacity of 159,000 acre-feet. The estimated cost 
is $922,000.00, or $29.00 per acre. The Owyhee project report deals with 
the reclamation of 18,100 acres, lying on both sides of the Owyhee River 
in the vicinity of Mitchell Butte, in addition to 4,900 acres now irrigated 
from the Snake River through the Ontario Nyssa Canal. It is proposed 
to store the necessary water in Duncan Ferry Reservoir with a capacity 
of 100,000 acre-feet. The cost of reclamation is $1,446,000.00, or from 
$50.50 to $68.18 per acre. 


The Harney Basin and Silver Creek projects report are also included 
in one pamphlet. It is proposed to store the waters of Silvies River for 
the irrigation of 40,000 acres in the Harney Basin, at an estimated cost 
of $30.00 per acre, which includes $7.50 per acre for drainage. 


The reclamation of 12,000 acres of land in the Silver Creek Valley, 
some thirty miles west of Burns, is considered in the Silver Creek project 
report. The estimated cost is $30.00 per acre. It is proposed to con- 
struct a reservoir on Silver Creek to secure the necessary water supply. 
The report also discusses the utilization of the waters of Warm Springs, 
just west of Harney Lake, as well as the waters of the Donner and 
Blitzen River. 


The Silver Lake project report deals with irrigation and waterpower 
possibilities of the Silver Lake region, Lake County, Oregon, together 
with reclamation of Silver Lake and Paulina Marsh by drainage and 
pumping. The principal development proposed is the irrigation of some 
16,000 acres in the vicinity of the town of Silver Lake, and approximately 
32,000 acres about Fort Rock, through the construction of a storage 
reservoir and gravity canal system. 


The features to which this report has special reference are: 


The irrigation of lands about Silver Lake and Fort Rock by storage 
of about 60,000 acre-feet of water at Thompson Valley, into which diversion 
canals from Sycan River and Long and Coyote Creeks will divert the 
spring run-off from these streams. The cost of this feature is estimated 
at $28.10 per acre. 

The reclamation and irrigation of about 9,000 acres of Paulina Marsh 
by storage on lower Buck Creek at the Emory Reservoir site and a 
drainage canal through the marsh to Silver Lake, at an estimated cost 
of $25.20 per acre. 

The possible development of summer power on Silver Creek from 
Thompson Valley storage for use in pumping to reclaim part of Silver 
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Lake bed; in pumping from ground water to supply additional lands in 
Fort Rock Valley, and in pumping from Ana River Springs for the irriga- 
tion of about 20,000 acres of land in Summer Lake Valley. 

The Warner Valley report deals with the drainage of 46,000 acres of 
swamp land in Warner Valley, the irrigation of 33,000 acres of these 
lands in the south end by gravity, pumping to irrigate 27,000 acres in the 
north end, and the development of 2,000 electric horsepower on Deep 
Creek. The estimated total cost is $1,726,000.00, or $29.00 per acre. 

Under the White River project it is proposed to irrigate about 36,000 
acres lying on both sides of White River, the Clear Creek reservoir being 
relied upon for the storage of 18,000 acre-feet and the remainder of the 
water supply being taken from the natural flow of the various streams 
in that vicinity, including White River. The estimated total cost being 
$1,297,000.00, or $386.50 per acre. 

The investigation of irrigation possibilities in the Rogue River Valley 
and Willamette Valley are reported in one pamphlet. For the purpose 
of the report the Rogue River Valley was divided into two divisions, 
the Medford division, the reclamation of which is under way by the 
Rogue River Canal Company, and the Ashland division, which since the 
publication of the report has been organized into the Talent Irrigation 
District. The Ashland division comprises some 20,000 acres, the reclama- 
tion of which it is estimated will cost $75.00 per acre. - It is estimated 
that the reclamation of the Medford division of approximately 50,000 
acres will cost $40.00 per acre. 

Only a very general investigation of the possible irrigation develop- 
ment in the Willamette Valley was made and no definite project was 
considered. The report indicates that at least 100,000 acres could be 
irrigated to advantage at the present time. 

Copies of any of the foregoing reports may be secured by addressing 
the State Enginer, Salem, Oregon. 


IRRIGATION IN OREGON 


Irrigation in Oregon, as in other western states, has passed through 
various stages. In the early days irrigation works of the simplest nature 
were constructed by individual effort for the irrigation of river and 
creek bottom lands. As the country became more thickly settled, and 
the extension of existing ditches, or the construction of new ditches 
tapping the streams nearer the sources in order to reach the bench land 
became necessary or desirable, the landowners joined in partnerships and 
joint stock companies, and constructed larger, more important, and more 
expensive irrigation works. 

The Raley act, passed in 1891, made it possible for corporations 
organized for that purpose to appropriate water for general rental and 
sale. A number of companies were organized under this act, and some 
construction work done on projects in Umatilla County. This marks the 
beginning of irrigation on a large scale in Oregon. 

The acceptance of the Carey act in 1901, and the enactment of the 
U. S. Reclamation Act in 1902 opened the way for real irrigation develop- 
ment. Large projects were undertaken under the Carey Act, by the U. S. 
Reclamation Service and private corporations. The movement grew and 
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fairly swept the State causing the creation of the State Engineer’s Office 
in 1905, the enactment of a complete water code and the re-enactment of 
the act accepting the Carey Act in 1909. This wave of irrigation enthu- 
siasm probably reached its height in 1908 and 1909. Conditions began to 
change in 1910, and there followed the darkest days for irrigation develop- 
ment in the history of the State. Many projects failed, some financially, 
some physically, some because of loose business management, and still 
others because of adverse soil conditions, inadequate or poorly constructed 
works, exploitation and other kindred causes. 

In 1913, $450,000.00 was appropriated by the state for the construction of 
the Tumalo project, a defunct Carey Act project, and $50,000.00 was appro- 
priated for the investigation of large irrigation projects, in connection with 
the U. S. Reclamation Service. These two acts seem to have set against 
the tide of sentiment almost inappreciably but surely toward irrigation. 
The enactment of the irrigation district law seems to have had little effect 


DRY FARMING HOMESTEAD, AWAITING IRRIGATION 


on irrigation development, but it has been steadily growing in favor year 
by year until today it is conceded that this is the only practical method of 
solving the irrigation problem. The reason for the popularity of the irri- 
gation district law may be found in the kind of irrigation problems that 
confront us, the stage of irrigation development. 

Irrigation in Oregon has passed through, first, the state of early primi- 
tive development by individuals, partnerships, etc.; second, the stage of 
development by corporations; third, the premature exploitation and con- 
structive stage, marked by high finance and lax methods and followed 
naturally by the fourth stage of failure and depression. The present, or 
fifth stage, may be termed the salvage and reorganization stage in irrigation 
development, and to this class of development the irrigation district law is 
peculiarly adapted. of} 

We find the district plan being applied to the reorganization of irrigation 
projects, which have not proven entirely successful in uniting under one 
plan of operation a number of private and partnership ditches, and in 
extending completed irrigation systems to cover additional lands. It 
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would seem therefore that the great irrigation problem of today is one of 
reorganization, or putting on a paying basis that which has already been 
done. It must not be assumed that there are no new projects being under- 
taken, for several projects upon which there is no irrigated land at the 
present time have been initiated, and the financing of the same is of great 
importance. However, the day seems to have passed when a project in- 
volving the reclamation of lands valued at $2.50 to $10.00 per acre without 
water can be financed by private capital, where the cost is $40.00 to $60.00 
per acre. Security for the money must be provided before the money is ad- 
vanced and the security must be independent of that created by the money 
advanced. Several attempts have been made to secure State or National 
guaranty of irrigation bonds, and aid of this nature must be extended 
before irrigation development on a large scale will again be undertaken. 
The success or failure of the present reorganization stage will do much to 
hasten or delay State or National aid. 


IRRIGATION DISTRICTS 


Many plans for the reclamation of arid lands in Oregon have been tried 
with indifferent success. Reclamation by private capital on a large scale, 
by contractors operating under the provisions of the Carey Act, by the 
U. S. Reclamation Service and under the irrigation district plan, have all 
resulted in the irrigation of some additional land, much grief, some loss, 
some success and abundant criticism. Regardless of the merits or demerits 
of the various plans, public sentiment, which is a powerful element in 
irrigation development, dictates that irrigation development in the imme- 
diate future shall be under the irrigation district plan. In view of this fact , 
a somewhat extended discussion of the plan with a review of past opera- 
tions thereunder, and an analysis of the statute with recommendations for 
desirable amendments or changes will not be amiss. If past experience 
in irrigation development has not taught a lesson which will be productive 
of results in future activities along this line, we must face with chagrin 
the fact that it is a little difficult for us to learn and also that we have 
a good many irrigation failures ahead of us, as well as behind us. It is 
therefore to be hoped that future operations under the irrigation district 
plan will be safeguarded to the end that exploitation may be eliminated. 

Under the present statute the State Engineer acts in an advisory ca- 
pacity toward the district, securing his authority under Section 6182, Lord’s 
Oregon Laws, which reads in part as follows: 

“For the purpose of ascertaing the estimated cost or value of any 
such works, said board shall cause such surveys, examinations and 
plans to be made as shall demonstrate the practicability of such plan, 
and furnish the proper basis for an estimate of the cost of carrying 
out the same. All such surveys, examinations, maps, plans and esti- 
mates shall be made under the direction of a competent irrigation 
engineer to be employed by said board on such basis of compensation 
as it may determine, and shall be certified by such engineer. Said 
board shall then submit a copy of the same to the State Engineer, 
and within ninety days thereafter the State Engineer shall make and 
file a report upon the same with the said board, which report shall 
contain such matters as in the judgment of the State Engineer, may 
be reasonably necessary.” 
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Prior to 1916 eleven irrigation districts had been organized. The Hood 
River and East Fork districts in Hood River County; the Paradise and Teel 
districts in Umatilla County; Snake River, Payette-Oregon Slope, Owyhee 
and Dead Ox Flat districts in Malheur County; the Horse Fly district in 
Klamath County; the Starlight district in Grant County, and the Suttles 
Lake district in Jefferson County. 

The reports issued as a result of an investigation by this office and the 
U. S. Reclamation Service cooperating in accordance with the provisions 
of Chapter 87, Laws of 1913, gave considerable impetus to irrigation devel- 
opment in those communities in which the investigations were carried on, 
and six of these communities have organized districts. These are known 
as the North Unit district in Jefferson County, the Ochoco district in Crook 
County, the Community, Warm Springs, and Willow-Alder districts in Mal- 
heur County, and the Talent district in Jackson County. The Silver Lake 
district in Lake County is now being organized. 


Hood River Irrigation District 


The Hood River irrigation district is located in the heart of the Hood 
River Valley. It covers approximately 5,000 acres and its irrigation system 
consists of a gravity canal diverting water from Green Point and Dead 
Point Creeks. The district was organized in 1905. The system was largely 
constructed prior to the organization of the district and it is estimated 
that 1,000 acres were under irrigation at the time the district was organized. 
Three bond issues have been voted by the district as follows: January 1, 
1906, $60,000.00; January 1, 1907, $40,000.00; January 1, 1911, $70,000.00, 
making a total of $170,000.00. This district was organized prior to the time 
the statute required the approval of plans by the State Engineer. However, 
at the time of the issuance of bonds in 1911 the plans of the district were 
submitted to this office for approval. In view of the fact that this district is 
still operating under the provisions of the statute providing for the collec- 
tion of the district assessment through the district officials, no records of 
the assessments of the district are available. 


East Fork Irrigation District 


The East Fork irrigation district diverts the waters of the East Fork of 
Hood River for the irrigation of some 15,000 acres of land in Hood River 
Valley. The East Fork Irrigation Company constructed the canal and 
irrigated about 3,000 acres in this project and the district was later organ- 
ized and took over the property of the East Fork Irrigation Company. 
The main canal is completed and a large part of the distribution system 
constructed. The district was organized in 19138, and according to the 
available reports the following assessments have been levied: 


Acres assessed Assessment per acre Amount 
TOM se Oe ee APC ae ene ane, or ee Se Le So, $1.3438 $14,987.81 
MEAS bye ATT ko pcdge Be WE a ae lon a Ra Se eR 2.50: 27,808.37 


bene ers sae set ee. 53 11,137.30 2.50 27,843.25 
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Teel Irrigation District 


This district is located in Umatilla County, on. the west side of the 
Umatilla River a few miles northwest of Echo, and covers about 20,500 
irrigable acres. It is proposed to divert the waters of Hidaway, Owens, 
Camas and Cable creeks, and the water stored in Camas Creek reservoir 
through a canal twenty miles in length and a tunnel about two miles in 
length from the John Day drainage into the head of Butter Creek. From 
this point the natural channel of Butter Creek is to be used to the point 
of diversion of the main distributing canal. The Camas reservoir has a 
storage capacity of approximately 30,000 acre-feet behind a 105-foot dam. 


Water rights for this project were initiated in November, 1908, by O. D. 
Teel and were transferred to the Teel Ditch Company, which company in 
time conveyed the rights to the Teel irrigation district. The district was 
organized in 1912, and in June, 1913, bonds to the amount of $1,200,000.00 
were voted, but the same have not been sold, though a portion of the bonds 
have been transferred in payment for water rights and perhaps some of the 
other larger items of expense of the district. While the bonds were adver- 
tised for sale during the past year no bids were received. We have the 
following financial statement of the district from the secretary: 


Assessment per acre Acres assessed Amount 
a TS) I GERMANS Eset ia CW a Pe Seanad DOMME eZ UN BS cy $1.00 17,855. $17,855.00 
GAGA oe 2 cit Ria 0 Ge SR ah hr a a ete fa fa .10 18,060.9 1,806.09 
EI Matyi Les aera a aaa, eae UUs! Seay tee .15 15,793.02 11,844.76 
DOC) Pa each east aee B O EeN A $1.85 $31,506.86 | 
Total collected by taxation to date.. $18,233.73 
Total collected by secretary.............. 00 
POCA Bee el ios tee te saa eR UR tae $18,696.73 
Taxes uncollected to date ............-..... $12,909.12 
Outstanding warrants to date ...... $10,184.55 
BVA GG Wa tce pees ecleaa. eau mn aS $22,124.57 


Included in the 1915 assessment was $6,000.00 to take care of the inter- 
est on $100,000.00 of bonds exchanged for water rights, and deducting this 
from the total assessment makes $25,505.85 which has been expended on 
the organization, surveys, maps, plans, court and general expenses to date. 

To $25,505.85 should be added $275.43, which makes the total expenses 
to date $25,781.28 for all purposes other than interest on bonds. 


Paradise Irrigation District 


Under this project it is proposed to irrigate some 42,400 acres of irri- 
gable land lying northwest of Pendleton in Umatilla County, with water 
diverted from Umatilla River and water stored in Umatilla River reservoir 
and Stage Gulch reservoir. The works will consist of a diversion dam, 
two reservoir dams and 32.5 miles of main canal of 580 second-feet capacity, 
which serves also as a feed canal for the Stage Gulch reservoir. The rock 
fill dam of the Umatilla reservoir is to be 110 feet in height, and the 
hydraulic fill dam of the Stage Gulch reservoir is to be 125 feet in height. 
No field investigation of this project was made by this office but based 
upon the data furnished by the district engineer. It was estimated that the 
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project would cost $63.66 per acre, or approximately. $2,500,000.00. The dis- 
trict was organized in 1912 and though the exact date of the bond issue is 
not at hand, it was doubtless in 1918. Bonds to the amount of approxi- 
mately $2,500,000.00 were voted, but no market was found for them. Water 
rights for this district were allowed to lapse. No construction work has 
been done. According to available records the following assessments have 
been levied. 


Acres Assessment per acre Amount 
she pb eee ger heen ee 42,553.40 $0.40 $17,021.36 
pk SEO ame N dT aeceeeseederes 41,860.40 0.10 4,186.04 


Horsefly Irrigation District 


This district was organized in 1911, in Klamath County. The project 
lies just east of the U. S. Reclamation Service project at Klamath Falls, 
and not far distant from the Clear Lake reservoir, constructed by the Recla- 
mation Service. The project has been investigated to some extent by 
the government, considerable water supply data has been secured, actual 
construction in that immediate vicinity made close estimates of cost pos- 
sible. It is proposed to construct a dam on Miller Creek sixty-six feet in 
height for the storage of 96,155 acre-feet, and the construction of a main 
canal approximately forty miles in length, including a tunnel 900 feet long. 
The district covers about 19,800 acres of irrigable land and bonds to the 
amount of $775,000.00 have been voted and validated by the courts. Bonds 
to the amount of $3,600.00 were sold. The only available record of an 
_ assessment is for the year 1914, when $885.25 was secured by this means. 


Dead Ox Flat Irrigation District 


This district contemplates the reclamation of about 24,000 acres of land 
on the Dead Ox Flat in Malheur County, with water pumped from Snake 
River, the lift being from 200 to 385 feet. It was proposed to develop 
power on the Payette River in Idaho not only sufficient for pumping the 
necessary water for the district, but also a surplus from which it is pro- 
posed to derive considerable revenue. After a field investigation the State 
Engineer made an adverse report on this project on account of the high 
lift. It is understood that no bonds have been issued. The desire of this 
district to operate as a corporation in Idaho brought to light the fact that 
no legal procedure was provided whereby an irrigation district would be 
entitled to transact business in any other state than the one in which it is 
organized. Considerable difficulty was encountered by the district on 
account of its inability to transact business in Idaho, and it would seem 
that some provision should be made in the law covering this feature. A 
number of complaints led to a field inspection of the project in the late 
fall of 1915. However, no relief could be given, as the principal objection 
was directed against the legally levied assessments of the districts. No 
construction work has been done or bonds sold. 

Records show the following assessments to have been made by this 
district : ~ 


Acres Assessment per acre ; Amount 
TEU 2 eS es ae ee 28,031 : $0.30 $8,409.30 
TESS L?: he 9 2 ete Nas er Ok ih IA TE ae oe a QO) Orr aout oe wastes ite toe soe 


Won GME ue Ue 27,634 0.075 2,072.55 
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Suttles Lake Irrigation District 


This district was organized in 1914 for the reclamation of a body of 
land in the vicinity of Grandview in Jefferson County. While the district 
includes 37,000 acres, it is estimated that the water supply is sufficient for 
about 12,000 acres and estimates of acre cost were made on this basis. No 
final surveys have been made or definite plans and specifications prepared, 
but based upon a preliminary survey and field inspection, this office 
reported favorably on this project, at the same time pointing out uncertain- 
ties as to the foundation of the dam owing to the character of material 
to be encountered in construction. Bonds to the amount of $600,000.00 were 
voted, but the same have not been disposed of. The assessment for 1915 
amounted to $36,903.20. It is proposed to construct a dam at the outlet 
of Suttles Lake to impound the waters now flowing from Suttles and Blue 


Lakes and also to divert the waters of First Creek through a feed canal 


‘ 


PAYETTH-OREGON SLOPE IRRIGATION DISTRICT PUMPING PLANT 


to supplement the storage supply. The main canal, including an 800 foot 
tunnel, is approximately twenty miles in length. Three thousand six 
hundred and ninety-three dollars was assessed by the district in 1915. 


Payette-Oregon Slope Irrigation District 


The Snow-Moody Construction Company entered into an agreement 
with a number of land owners on Dead Ox Flat, Malheur County, to install 
a pumping plant for the irrigation of their lands with the waters of the 
Snake River. The construction company took mortgages on the land, which 
it agreed to release upon the organization of an irrigation district and the 
issuance of bonds to replace the mortages. In 1912, the district was organ- 
ized and bonds to the amount of $291,000 have been issued and sold. The 
land of the district. was served under three lifts, being fifty feet, eighty 
feet and 106 feet. In view of the fact that the cost per acre for the high 
lifts was greater than for the lower lifts and the further fact that the law 


EE —————— 
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requires every acre in the district to be assessed the same as every other 
irrigable acre, a system of rebates by bonds was allowed those under the 
lower lifts. The project covers 6,700 acres, and it is probable that approx- 
imately one-half of the land was irrigated during 1916. According to 
available records the following assessments have been levied. These 
assessments include interest on the bonds, which on $40.00 per acre amount 
to $2.40 per acre, also annual cost of maintenance, supervision and power 
for pumping. The records indicate the following assessments for this 
district : 


Acres Assessment per acre Amount 
RAS) Pag Rie Sot To 2 en Rie 6,279 $4.50 $28,255.50 
ADEM els oe Bie Ba bes eA eh al 6,000 5.82 35,900.00 
TRU ee SSA Be BD eo) Sacha wy Se 6,103 5.20 S178 1275 


Snake River Irrigation District 


This district was organized in 1906, and contemplated the reclamation 
of 17,000 acres on Dead Ox Flat in Malheur County, with water stored in 
the Warm Springs reservoir on the Malheur River. No report was ever 
submitted to the State Engineer and little information is therefore avail- 
able. It is understood that the district has been ordered dissolved as soon 
as all debts are paid. 


Owyhee Irrigation District 


Owyhee irrigation district was organized in 1910. It originally covered 
an area of 125,000 acres lying between the mouth of the Malheur River 
and the mouth of the Owyhee River, and also included lands lying along 
Succor Creek. The area has since been reduced to about 25,000 acres. No 
report has been submitted to the State Engineer’s office and very little 
data are available relative to the operation of the district. The plan of 
reclamation appears to have contemplated the construction of a reservoir 
on the Owyhee River and a gravity canal for the irrigation of the lower 
lands, and. the installation of a pumping plant for the irrigation of the 
higher lands. The district appears to be taking no active steps toward 
the reclamation of the lands. According to records on hand, an assessment 
of ten cents per acre was levied in 1913 on 34,072.10 acres, producing 
$3,407.21. 


Starlight Irrigation District 


This district was organized in 1913 for the irrigation of about 20,000 
acres of land with the waters of Canyon Creek in Grant County. The 
plans of the district involved the construction of a reservoir on Canyon 
Creek. The district never progressed sufficiently to offer bonds for sale 
and difficulty arose over warrants issued which resulted in litigation. It 
is probable that this district will be dissolved or the area greatly reduced, 
and the construction of storage works eliminated from the plans. The 
total assessment to date, according to the records of the Tax Commission, 
is ninety-five cents per acre on 11,980 .acres, aggregating $11,333.81, which 
was levied in 1915. The remainder of the land in the district is presumed 
not to have been subject to taxation. 


{ 
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DISTRICTS ORGANIZED DURING 1916 


Six districts have been organized during 1916, four of which are based 
upon reports prepared by the State Engineer and the U. S. Reclamation 
Service, acting in cooperation. Printed reports on these subjects may be 
secured by addressing this office. They are the Ochoco project, under 
which it is proposed to reclaim approximately 17,700 acres of land near 
Prineville with water stored in the Ochoco reservoir, 4,000 acres in the 
district are now irrigated; the North Unit project, covering 100,000 acres 
in Jefferson county, the water to be stored in the Benham Falls reservoir ; 
the Warm Springs district, organized for the reclamation of 30,000 acres 
in Malheur County, 12,000 acres of which are partially irrigated ; the Talent 
irrigation district in Rogue River Valley, covering 12,000 acres near Ash- 
land. The Warm Springs district has voted bonds and offered the same for 
sale. While no report of sale of bonds has reached this office, it is probable 
that little difficulty will be encountered in disposing of the same on 
account of the fact that 12,000 acres in the district are quite highly devel- 
oped, and the entire area independent of proposed improvements furnishes 
security for the bond issue. The Ochoco irrigation district has also voted 
bonds. 


For several years construction work has been carried on intermittently 
on what is known as the Vale-Oregon Irrigation Company’s project in Mal- 
heur County. It was proposed to divert the water of Bully Creek for the 
irrigation of land between that stream and Willow Creek. A dam to be 
used jointly for storage and diversion has been partially constructed. The | 
landowners during the past year have organized the Willow-Alder irrigation 
district. The organization of the district, however, is understood to be 
independent of the Vale-Oregon Irrigation Company. 


The organization of the Community district on Willow Creek, Malheur 
County, is the result of the Supreme Court decision in the case of “In re 
Willow Creek” (74 Or. 592). Many years ago the Malheur Irrigation 
Company initiated a right to store the waters of Willow Creek for irrigation 
purposes. Later, the Willow River Land and Irrigation Company appar- 
ently on the assumption that the other company’s rights had lapsed, initi- 
ated water rights and expended some three million dollars on the develop- 
ment of an irrigation project. In its determination of water rights on 
Willow Creek the State Water Board found that the rights of the Malheur 
Irrigation Company had been abandoned. While this finding was upheld 
by the Circuit Court, it was reversed by the Supreme Court. Based upon 
an option on the water rights of the Malheur Irrigation Company most of 
the water users, other than those interested in the Willow River Land 
and Irrigation Company’s project, joined in the organization of the Com- 
munity district. Much of the 8,000 acres of land in the district is partially 
irrigated. It is the plan of this district to either store the necessary water 
for these lands in what is known as the Beers reservoir or secure storage 
capacity in the 50,000-acre foot reservoir of the Willow River Land and 
Irrigation Company. 

The Silver Lake irrigation district is now being organized. A report 
on this project has been prepared by the State and Reelamation Service. 
The project is located in northern Lake County in the vicinity of Lakeview. 
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Summary of Developments under Irrigation District Law. 


In summing up the operations of the irrigation district law in Oregon, 
we find that there have been seventeen districts organized covering ap- 
proximately 416,375 acres, that bonds aggregating $7,511,000.00 have been 
issued, while approximately $689,600 have been sold. There is now irri- 
gated within the boundaries of irrigation districts approximately 32,200 
acres, of which 238,000 acres were irrigated prior to the organization of 
the respective districts in which they are located. 

Assuming that the districts organized during 1916 have not had an 
opportunity to develop, it is believed that a better understanding can be 
gained by summing up the results obtained on districts organized prior to 
1916 as follows: 

Number of districts, eleven. Total number of acres in the districts, 
207,675. Area actually irrigated, 13,200, of which 4,000 were irrigated prior 
to district organization. Total bonds voted, $5,761,000.00, of which $689,- 
600.00 have been sold. _ 

It is believed that there is no back interest due on irrigation district 
bonds in Oregon. This is rather surprising in view of the prevailing opinion 
that irrigation securities are not desirable. This condition may be due 
largely to the discriminating judgment of the bond buyers, but due weight 
must be given to the character of the securities offered. 

Viewed from the standpoint of the landowner, who wants his land 
irrigated, it can hardly be said that the irrigation district plan has proven 
a success. It may be said that the Payette-Oregon Slope irrigation district 
is the only district in the state which has succeeded in constructing its proj- 
ect and delivering water under this plan, and even in this case, the works 
were constructed prior to the organization of the district and purchased 
by the district after being completed. The only other districts organized 
prior to 1916, which are actually irrigating land are the two in Hood River 
County, on both of which the works were largely constructed before the 
districts were organized. It may be assumed that the districts were organ- 
ized for convenience in operation rather than for irrigation of lands. How- 
ever, it is known that all three districts issued and sold bonds. 

It is one thing to point out that the district plan has not been productive 
of very satisfactory results. It is another thing to show where it has 
failed and suggest a remedy. The difficulty may lie with the irrigation 
district law. It may be due to the class of projects in Oregon, or it 
may be irrigation itself that is at fault, or perhaps even more probable, a 
combination of all. 


The limited authority of the State Engineer’s office under the present 
statute and the fact that no field investigation is required to be made or 
funds provided for that purpose renders the state supervision more or less 
farcical. 

It was found that the recommendations of this office were of little 
value without a field investigation, and it was deemed necessary to make 
field investigations notwithstanding the fact that the statute did not pro- 
vide therefore. While the limited state supervision has been beneficial 
in a small way, it has not eliminated exploitation and it is obvious that 
to accomplish this result state supervision must be increased. This means 
a change in the statute and brings us to one of the difficulties in our 
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present law. At every session of the legislature, a whole flock of amend- 
ments to the law are proposed. Each district has its own pet scheme, 
which requires an adjustment of the statute. Without regard to the effect 
on the operation of other districts, the continuity of the act, its context 
or wording of other sections, the desired amendment is tied on at some 
convenient place like a tin can to a dog’s tail. Here the simile ceases to 
be applicable. The tin can nearly always starts something, but not so with 
the amendments up to the present time. To attempt to amend this statute 
further is to court confusion and ambiguity. The re-enactment of a dis- 
trict law will also invite trouble, but of the two evils we choose the latter 
as being the lesser. 


Much of the original act and many of the amendments should be 
included in a redraft of the act, but should be arranged in a logical man- 
ner without conflict. It is of course important that provision be made to 
the end that no injury or inconvenience be occasioned to districts organized 
at the present time. It would seem that this could be accomplished by making 
‘it optional with each district whether it will under certain specified con- 
ditions subject itself to the new district law or continue to operate under 
the old one. 


The State Engineer should have supervision over the engineering work 
done by the district and the engineer for the district should be appointed 
upon his recommendation. 


Much confusion and uncertainty has arisen in the organization of dis- 
tricts, as to whom is eligible to vote. The statute provides that: 


“Any person, male or female, of the age of twenty-one years or 
over, whether resident of the district or not, who is a bona fide 
owner of land situated in the district, as shown by the last assess- 

ment roll, shall be entitled to vote at any election held under the 
_provisions of this act; provided, that a bona fide claimant to an 
uncompleted title under the public land laws of the United States or 
of the State of Oregon shall be construed to be a bona fide owner, of 
lands within the meaning of this act; * * * .” 


An uncertainty arises in the case land has been transferred after the 
assessment roll is made up. It would appear that the party whose name 
appears on the roll would not be a bona fide owner of land and could not 
therefore vote, nor should he be entitled to vote, if the land has been pur- 
chased in good faith. If, however, it is in effect a subdivision of land and 
transfer of the same to increase voting strength for or against the organiza- 
tion of the district, it should not carry with it the right to vote. Again 
the holder of an uncompleted title to government land is entitled to vote. 
It is understood to be the practice under this provision of the statute for 
every entryman, under the United States Land laws, to vote. It would 
seem an injustice to allow anyone to vote whose property, which entitles 
him to vote, cannot be held for the debts of the district. 

The initiation ef an irrigation project is usually the signal for the entry 
of all unentered land, and voters holding land of this class frequently 
comprise a substantial part of the voting strength of the district. It seems 
extremely questionable whether a mere entryman would be construed by 
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the courts as the holder of an uncompleted title. A mere entryman in fact 
has no title at all and it is probable that by “uncompleted title” is meant 
the title held by an entryman who has submitted final proof and received 
a certificate, but whose title is not perfected by the issuance of patent. 
Such lands are subject to taxation and the title may properly be con- 
sidered as uncompleted. The statute should make this definite. 

In a laudable attempt to protect the interest of the land: owner, pro- 
cedure and red tape have been overworked. Secret ballot elections with 
their attending expense, and time limitations are liberally distributed 
through the law. It should be simplified and follow as far as practicable 
the simple procedure usually employed in the organization of drainage dis- 
tricts. Past experience indicates that land owners will usually vote to 
organize, there being only one case in Oregon to the writer’s knowledge of 
an adverse vote. The same is also true of bond elections. It would seem, 
therefore, that the elections in the past have not served as a substantial 
check on the organization and creation of bonded indebtedness. The land 
owner generally is not a judge of the feasibility of the project or the 
possibility of disposing of the bonds. By his vote, he approves the general 
proposition by which he is to secure water for his land at a given price. 
He must rely upon others for guidance in other matters. This leaves a 
wide opening for exploitation and this presumed check, the control of the 
district by the land owners, which is not a check, may prove the weak 
link in the chain which will cause the failure of the whole plan. 

Under our present statute, the three or five directors, as the case may 
be, are elected for one year, and at the expiration of their term it is 
necessary to elect their successors. It not infrequently happens that dis- 
satisfaction arises with the directors, who are in office, notwithstanding 
the fact that such directors may ‘have initiated the policy which will in 
the final analysis prove an essential element in the success of the district. 
If an entirely new set of directors is elected, a new policy is usually out- 
lined, which in turn is overthrown at the expiration of their terms. This 
results in there being no fixed policy for the district to follow and fre- 
quently leads to disastrous results. It seems to be the opinion of those 
interested in the irrigation district law that it should be amended so that 
the term of only one member of the Board of Directors expires each year. 
This plan would prevent any radical change in policy and would give the 
board and the district stability of organization and fixedness of policy 
which is woefully lacking under the present statute. 

The Oregon Irrigation District Law does not permit of the inclusion of 
cities or towns within an irrigation district. Cities and towns are not 
infrequently supported in a large measure by the irrigated lands sur- 
rounding them. City lots are greatly benefited by the application of water 
to the surrounding lands, or in many cases, to the lots themselves. There 
seems, therefore, no good reason why the city or town should not be in- 
cluded within the limits of the irrigation district. This practice is followed 
in California, and it has been found to greatly enhance the value of the 
bonds of such district. 

The various irrigation laws of the western states have been subjected 
to a great deal of litigation and the principle upon which the organization 
rests is well supported by judicial decrees. Realizing this fact, the U. S. 


Sig. 6. 
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Reclamation Service has announced a policy of placing its reclamation 
projects under provisions of the district law rather than the water users’ 
associations. 


However, the irrigation district law of Oregon in its present form does 
not meet the requirements of the U. S. Reclamation projects, and the 
officials of the Service have expressed a desire to have the same amended 
to meet their requirements, and suitable provisions should be included in 
the redraft of the law. 


The provisions of the statute requiring that each irrigable acre within 
the district shall pay the same amount as every other irrigable 
acre within the district does not seem equitable, and in some cases it has 
led to more or less serious complications. On a large project some irrigable 
lands under the district, on account of their favorable location or superior 
soil conditions, are of much more value than other lands within the district ; 
and it frequently happens that certain lands within the district can be 
irrigated much more cheaply than other lands. In one instance this has 
led to a rebate, of somewhat questionable legality, to land owners whose 
land could be irrigated at much less cost than other lands in the district. 
It would seem that the plan of assessing benefits and damages is more 
equitable and will prove more satisfactory. 


The successful operation of the irrigation district plan in California 
is often referred to, but it must be remembered that these projects were 
comparatively cheap, and when the actual cost reached double the estimated 
cost, the land owners paid only twenty or thirty dollars per acre for their 
water. Consider for a moment the effect of doubling the estimated cost 
of fifty or sixty dollars per acre for Oregon projects. Even an addition of 
twenty-five per cent would in most cases, render the project of questionable 
feasibility. 

The irrigation district plan is the latest hope, if not the last hope, for 
a number of years to come for big irrigation development. It is designed 
to give the irrigator water at cost, and that cost as low as may be con- 
sistent with reasonable substantial works. Just in so far as it accomplishes 
this result will it succeed. There is no room for exploitation between the 
cost of irrigation and the price the irrigator can afford to pay. 

The first essential to the success of the district plan is a workable, 
well safeguarded irrigation district law, and I trust that the coming session 
will see fit to enact such a statute. 


DISTRICT IMPROVEMENT ACT 


Chapter 172, Laws of 1911, provided for the organization of improvement 
districts, and is strictly a voluntary organization. A group of landowners, 
desiring to improve or reclaim their lands through irrigation or drainage, 
are authorized under this act to organize a district improvement company, 
each land owner being allowed a vote in the corporaton for every acre 
of land owned by him in the district. Membership and the right to vote 
are acquired by the purchase of land in the district and lost by the 
disposal of the same. 
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The following districts have been organized : 


ers Location Kind of No. of 
Partie of district County improvement Acres 
oa ne SR Be PE SE aie pie 5 Le NE he et SERS OE ed) NRE SSN, ee HOE CRAY STL RATES SSSA SD Rae 
Crystal District Improvement Co. ..................- OW Malheur = 30 Irrigation | 1,100 
Gordon District Improvement 0. ....0.............- MUIR TEES FEY oa hese i ANE Irrigation 510 
Haystack District Improvement Co. ............... Jefferson ........ | Irrigation | 2,040 
Jennings Lodge District Improvement Co. ...... Clackamas ....... Irrigation 45 
Labish District Improvement Co. .................---- INEAPTOM yee ee Drainage | 1,185 
Riverby District Improvement Co. -....-.............. Malheur ites Irrigation 845 
Rogue River Valley District Improvement Co | Josephine ........ Irrigation 538% 
Snake River District Improvement Co. ............ Malheur .........- Irrigation | 2,596.2 


The statute has been found objectionable in some minor particulars, 
by some of those who would have otherwise organized under it. The 
statute appears to make it mandatory that bonds shall be issued to pay 
for the improvements. In some cases the improvements are practically 
complete or other means are found more desirable for financing the project. 
It would seem, therefore, that this provision should be changed, making the 
issuance of bonds optional. 

In some cases it has been found that it is not desirable that the original 
owners of the land relinquished control when fifty per cent of the land is 
sold. The land may not be fully paid for, or it may be that the land does 
not represent all the property, or responsibility of the company. The 
purchasers of land in the district may not be in a position to take up the 
full responsibility of operating and maintaining the irrigation or drainage 
system over which, through the ownership of fifty per cent of the stock 
of the corporation, they have control. 

The District Improvement Act was designed to furnish an easy method 
of subdividing and disposing of large holdings after the same had been 
reclaimed and to offer a plan for financing the development work. It is 
obvious, therefore, that it does not differ materially from the operation of 
the Carey Act, or the usual method of handling an ordinary private 
irrigation project. The transfer of the control of the project in either 
case seldom occurs until seventy-five or eighty per cent of the land has 
been disposed of. i 

The statute should be made sufficiently flexible so that the control of 
the corporation may be continued in the original land owners until seventy- 
five or eighty per cent of the land has been disposed of. This should be 
optional and regulated by the by-laws of the corporation. 


DRAINAGE 


The enactment of the new drainage code by the 1915 session of the 
legislature has aroused considerable interest in drainage development. 
This drainage code provides in general for the organization into a drain- 
age district of any contiguous wet, overflowed or swamp land, the initial 
step being the filing with the county clerk of a petition signed by the 
owners of fifty per cent of the land in the proposed district. A date for 
a hearing on the petition is set by the county court and all interested 
parties are notified by publication. The county court is authorized to grant 
the petition and organize the district or deny the petition and dismiss the 
proceedings. In case the district is organized, a meeting of the land owners 
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is called at which supervisors are elected. These supervisors have charge 
of the business of the district and are empowered to select an engineer 
for the district and formulate plans and let contracts for the construction 
of the necessary works. The benefits and damages in each tract in the 
district are assessed by a board of appraisers appointed by the county 
court. Provision is made for the issuance of bonds, payable in a period 
of fifteen years, beginning five years after’ their issuance. All assessments 
against the district for construction work, maintenance, or interest on the 
bonds, or for the retirement of bonds themselves, are collected at the same 
time and in the same maner as state and county taxes are collected. 

The draft of the drainage code, prepared by this office, was passed 
without substantial changes or alterations and follows closely the provisions 
of the successfully operating Missouri drainage law. 

A number of districts have been organized since its enactment and 
the organization of several others is under consideration. A small district 
in Tillamook County was the first one organized. It covered 240 acres and 
was handled entirely by the landowners, no bonds having been issued. 

The Nyssa-Arcadia Drainage District in Malheur County covers about 
5,000 acres. Plans and specifications of the district were submitted for 
the approval of this office in accordance with the provisions of Section 16, 
Chapter 340, Laws of 1915. While it is very unsatisfactory to attempt 
to pass in any way upon the plans and specifications without a field 
inspection, in view of the fact that neither the funds nor the time could 
be spent at the time the report was requested, no inspection was made 
and the plans were approved as submitted. It is interesting to note that 
the bonds offered by this district found a ready market, there being 
several bids above the statutory limit of ninety-five cents on the dollar. 

The Malheur Drainage District is engaged in the preparation of 
plans and it is understood that the same will be submitted in the near 
future for the approval of this office. 

A survey of the Big Nestucca Drainage District has been made by the 
extension department of the Oregon Agricultural College and the plans 
filed in this office. However, in view of the fact that the district was 
not in a position to enter into a contract, no request was made for the 
approval of the plans. The district covers 1,400 acres of swamp and 
overflowed lands near the Big Nestucca River in Tillamook County. The 
improvement, it is estimated, will cost $14,000.00 and the land will be of 
excellent quality when drained. 

A representative of the U. S. Department of Agriculture, Irrigation 
and Drainage Investigations was assigned to Oregon in 1915 to investigate 
the conditions in this state and particularly in the Willamette Valley. 
A survey covering some 20,000 acres in what is known as the French 
Prairie in Marion County was made and a report on the same has been 
prepared. ‘This report indicates that this land could be economically 
drained and that a number of small units could be organized into drainage 
districts, thus rendering it possible to begin’ drainage development in this 
section on a comparatively small scale. On account of the numerous 
outlets for the French Prairie District, it will probably be as economical 
to drain the same through the organization of small drainage districts as 
through the organization of one large district covering the entire area. 
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A number of other districts have been organized and in many localities 
in the state, particularly in the Willamette Valley, drainage is badly 
needed and the local sentiment favors the development, but the enterprise 
lags, because there is no one sufficiently interested, energetic and aggres- 
Sive to assume the leadership and responsibility of working up an 
organization. 

It may be said that the county agriculturists are largely responsible 
for most of the drainage districts that have been organized and it would 
seem to be a good field for this work. 

Amendments to the drainage code have been suggested, but in most 
cases it would seem that the suggestions arose from a misunderstanding 
of the statute or involved matters of minor importance. Unless the code 
is defective in some vital point it should not be amended. We have seen 
the effect of promiscuously amending the irrigation district law and 
should guard the drainage code lest it meet a similar fate. 


POWER 


In the past there has been a tendency to regard our undeveloped water 
power as a great public asset, to be carefully guarded against those seeking 
to develop and use it. This tendency has resulted in destructive legislation 
by both the state and the Federal Government. The development and 
use of more of our water power that is now going to waste is unques- 
tionably desirable. Then why discourage it? When we desired railroads 
constructed across the continent, we subsidized the railroad companies ; 
the result was railroads, even though the subsidies did not prove very 
satisfactory in later years. We have learned two lessons through our 
experience with the railroads: First, that the kind of subsidies given 
them was not satisfactory; and, second, that when it becomes necessary 
from the standpoint of public benefit to control and fix the rates of any 
public service corporation, it can and will be done. Let us then change 
our policy toward the development of our wasting waterpower resources 
and lend our aid and encouragement to those endeavoring to make the 
same available to the public. In fact, if we are to see the development 
of our mammoth power possibilities, something more tangible than mere 
encouragement must be lent to the enterprise. The Federal Government 
has seen fit to appropriate millions of dollars for the construction of 
railroads to the end that the black coal of Alaska may be made available. 
Why then should not funds from the same source be expended in making 
available the white coal of the Pacific Northwest? In case of international 
difficulties, a gigantic power plant on the Columbia River, accessible to 
ocean going vessels, grinding out fertilizers and other similar products 
in times of peace, and available for the manufacture of munitions in 
time of war, would be a far greater asset than all the black coal of 
Alaska. The question naturally arises, why does not private capital under- 
take the construction of these plants? For the same reason that private 
capital did not undertake the construction of the Panama Canal, or the 
Alaskan Railroad. In the final analysis, it is because of the magnitude 
of the undertakings, and the uncertainty as to whether it will pay five 
or six per cent on the investment, or perhaps more accurately stated, the 
certainty that it will not pay such returns on the investment, at least 
for many years. 
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This brings us face to face with a recently changed public sentiment 
with relation to the expenditure of public funds. No longer does it seem 
necessary to apply the acid test that every dollar expended in develop- 
ment must return to the government an equal sum with a good margin 
for insurance, leaving the development of uncertain financial returns 
to private capital. 

If the acid test of financial returns had been applied to the Panama 
Canal or Alaskan Railroad project, it is probable that neither would 
have been undertaken. 

In any consideration of power development on the Columbia River, 
we must also take into account the fact that by the construction of dams, 
and locks, the navigability of the stream may be greatly increased. In 
other words, the canalization of the stream and the development of 
power must be worked out together as a part of one great development. 
The ideal condition for manufacturing is in general the proximity of 
raw material to cheap power which can be used without transmission, 
readily accessible by cheap transportation to a market for the manufactured 
product. A plant located on navigable water on the Columbia River, with 
a transcontinental railroad on either side’of the stream, certainly has 
some, if not all, the elements of an ideal manufacturing center. 


A power plant on the Columbia River can be constructed only by a 
large combination of water power and manufacturing interests or by the 
Federal Government. While we hear much objection to the larger com- 
binations of water power interests, such combinations have some advan- 
tages viewed from the standpoint of the public. Better service is possible. 
A more economical operative plan makes cheaper rates possible under 
proper regulations. So it would seem that the public has less to fear 
from the combinations of power companies than it had to fear from the 
gigantic combinations of railroad interests a few years ago. 

Regardless of the fact that we would do well to encourage the develop- 
ment of power on the Columbia River by private capital, we can hardly 
expect to secure the desired results from this source. If the power is 
to be developed, the funds therefor must be supplied by the Federal 
Government with such cooperation as the state may be willing to afford. 

It must in fact be taken care of in much the same manner in which 
the improvements to rivers and harbors are carried on in the aid of 
navigation, assisted by such cooperation as the state may be able to give. 
On account of the high terminal and transfer charges, the cost of freight 
haul, whether by rail or water, can practically be ignored for distances 
up to about one hundred miles. Portland can therefore derive no special 
advantage from the Columbia River unless it is canalized, or open to 
cheap barge transportation beyond The Dalles. Whether or not Portland 
or Spokane will be the distributing center for the Inland Empire of 
Oregon and Washington depends entirely upon whether or not the present 
swift water navigation on the Columbia River is replaced by slack water 
navigation through the construction of dams and locks. While the develop- 
ment of the power on the Columbia River and its attending improvement 
to navigation is of great importance to the development of Oregon, it 
can hardly be expected to materialize for several years, but it must be 
remembered that it will never be brought about unless the people of 
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Oregon, particularly those residing in Portland, awake to the importance 
of the undertaking, and take an active interest in its consummation. We 
may even yet see the Cascade Range in Washington pierced by a thirty- 
mile tunnel, bringing Eastern Washington many miles nearer by a water 
grade route to Seattle than to Portland, and that which a few years ago 
was scoffed at aS a visionary scheme become an actuality. It is not 
beyond the range of possibilities that the Federal Government might be 
induced to contribute to such an enterprise and should government funds 
be diverted from Columbia River improvements, to which they logically 
belong, it will be because Portland has slumbered in the false assurance 
that the native advantages of her geographical location have freed it from 
competition for certain inland trade. The time may come when men may 
rival or even surpass the mighty Columbia in opening a passage for 
transportation through the Cascade Mountains. 

It behooves Oregon and particularly Portland to be keenly alive to 
its advantages and lose no opportunity to improve them. An open river 
which we now have does not mean it is navigable for low power boats 
towing a string of barges as on eastern slack water streams. Portland 
would be hurt but little if the Columbia River in its present wild and 
untamed condition would dry up. It is doubtful if the most powerful 
river boat could tow a heavily loaded barge through the five miles of 
rapids between Bonneville and Cascade Locks. Great industries can 
therefore never be established in the vicinity of The Dalles to utilize the 
enormous water power in that vicinity until this obstacle is overcome. 
This can be accomplished without cost to the people if a market can be 
found for 200,000 horsepower. 

Tentative plans and estimates of cost of such project can be found in 
Bulletin No. 5, Office of the State Engineer, entitled, “Oregon’s Oppor- 
tunity in National Preparedness.” This bulletin can be had upon request. 
It contains similar figures for a number of projects along the Columbia 
and Snake Rivers. 


ANNUAL LICENSE ON POWER DEVELOPMENT 


Chapter 221, Laws of 1909, provided for an annual tax on all waterpower 
in the state the right for which was initiated subsequent to May. 22, 1909. 
The tax was found to be excessive and it was impossible to enforce the act. 
In 1911 a statute was passed known as Chapter 236, providing for the col- 
lection of a license fee on all power, the right for which was initiated 
prior to May 22, 1909, and power actually developed prior to that date. 
The license fee was not so high as the tax provided for under the 1909 
statute. It appeared to be an injustice for one class of power plants to 
pay more than another class, and this office therefore recommended to the 
1915 legislature that the 1909 act be repealed and the 1911 act be so 
amended as to include all rights to the use of the water for power devel- 
opment. In accordance with this recommendation Chapter 213, Laws of 
1915, was enacted. 

Chapter 237, Laws of 1911, created the survey fund, into which all 
license fees on power plants are paid. This fund is expended under the 
direction of the State Engineer for the purpose of securing data neces- 
sary to encourage the development and use of the water resources of the 
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state, and in the publication of a summary of information collected. It 
has been found that the U. 8S. Geological Survey was willing to cooperate 
with the state in the expenditure of this fund in collecting information 
relative to the water resources of the state, contributing an equal amount 
of money. During the past two years, therefore, a considerable part of 
this fund has been spent under the immediate supervision of the District 
Engineer of the U. S. Geological Survey. In addition to the compilation 
and publication of Bulletin No. 4, containing all available data relative to 
the water supply in the various streams in the state, investigations have 
been made of several of the principal power streams of the state, and the 
result of these investigations embodied in Bulletin No. 5, “Oregon’s Op- 
portunity in National Preparedness.” 

Receipts and expenditures under Chapter 2387, Laws of 1911, as 
amended by Chapter 213, Laws of 1915, for the past two years are as 
follows: 


Receipts 
BALIN Ce Lunes enaedeMecenmper es VOPA. 2.5. eee a a $ 5,441.70 
COSCO Ge hecud UT 1Tioranl Oar a sien Mees Vere 8 take Moen c ku asce Nes lk TL Us 4,255.26 
SC ome Cl C@he mC Clin Sn bol Gentes etace saws cael na he mee muegnn ees ES een a a 7,236.58 
ANG REEN gk Pitts UE bec ST SE Nt Os ANE nL eh © Re Oe a Nn» RE Al aed YE CLEA $16,933.54 
Disbursements 
Services in connection with power investigations................2......- $2,570.49 
Expenses in connection with power investigations...................- 180.88 
Hydrographic surveys in cooperation with United States 

(CRECTIGS= NCC 2 1) | SAU ga tga ge Be ass ect sete aN AIEEE Ica ae at  hPaNe gar MO ream) an 8,397-73 

Compilation and printing Bulletins Nos. 4 and 5 .......-...222.22..... 1,486.84 
; ——————._ $12,635.94 

Unexpended by United States Geological Survey......-........... $2,065.85 

Balance unexpended- and not: allotted: 1212.02 2,281.75 
Total unexpended December 1, 1916.2:...022:-4.0220..2. 0. $4,297.60 


ARTESIAN WELLS 

While the statute provides that all unappropriated water in the state 
may be appropriated as provided in the water code, and not otherwise, 
no filings have been made in the State Engineer’s office for the waters of 
artesian wells, nor has the office made any effort to require the same to 
be done. Whenever any particular artesian belt becomes developed to 
its capacity and the flow of the well decreased, doubtless questions will 
arise which will make supervision over the distribution of this class of 
water as necessary as for any other class of water. Many artesian wells 
are scattered over the state, but we find the best developed artesian belt on 
the upper Klamath marsh near Fort Klamath. On an area of less than 
one township in extent there are at least fourteen wells, and probably many 
more. These wells are from 105 to 270 feet in depth. While the flow 
is not particularly strong, the water flows well above the surface of the 
ground, and is used largely for domestic purposes and watering stock. 

During the past year artesian water has been found in Morrow 
County, on the bench between Willow Creek and Butter Creek. A num- 
ber of wells have been drilled and a substantial flow of water found. If 
the supply of artesian water in this locality proves sufficient for general 
irrigation purposes we may expect a substantial development in this sec- 
tion of the state. 
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A number of artesian wells have been drilled in Crook County in the 
vicinity of Prineville. An artesian flow has also been found hear North 
Powder in Union County, Mayville in Wheeler County, in Harney Valley 
and in a number of other sections of the state. 


INITIATION OF WATER RIGHTS 


In the early and chaotic period in western development water rights 
were initiated by discovery and largely maintained by force. Now no 
water rights may be initiated except through the filing of an application 
in the State Engineer’s office, and nc water may be diverted or used until 
a permit for the same is secured. Under this statute over 5,000 water rights 

have been initiated and 3,796 permits have been issued. 


ARTESIAN WELL NEAR FORT KLAMATH 


If no discretion were vested in the State Engineer, and it were his duty 
to simply receive and file the applications and issue the permits, it would 
require little time or expense. However, every application must be 
carefully examined to determine: 1st, whether it is in the form prescribed 
by statute; 2d, whether it conflicts with determined rights, or is a 
menace to the safety and welfare of the public; 3d, whether it conflicts 
with permits previously issued; 4th, whether water applied for has been 
withdrawn by an act of the legislature, as, for example, the streams along 
the Columbia River Highway; 5th, whether the water applied for has 
been withdrawn for projects investigated by the U. S. Reclamation Service; 
6th, whether any Forest Service land or lands withdrawn for powersite 
purposes will be used in connection with the appropriations of water for 


THE STATE ENGINEER 139 


power purposes; 7th, whether the maps accompanying the application 
conform to the requirement of the State Water Board; and 8th, the 
amount of water required for the use or uses specified in the application 
and the length of time required for the completion of construction work 
and the application of water to the proposed use. 

It is also necessary to keep an accurate account of the amount of fees 
paid by each applicant, as well as the amount paid to the office for fur- 
nishing blue prints, copies, certified copies and such other work of this 
nature that is required of the office. 

Protests are sometimes filed against pending applications, thus mak- 
ing an investigation necessary to determine whether the grounds of the 
protest are sufficient to justify a reference to the application to the State 
Water Board. Numerous applications for extensions of time within 
which to complete construction work or to apply the water to the pro- 
posed use are received, and it is the duty of the State Engineer to examine 
the same and make suitable recommendations to the State Water Board. 
During the past biennial period over 300 extensions of time have been 
recommended. 

Permittees frequently find it impossible or undesirable to complete 
their appropriations and voluntarily request the cancellations of their per- 
mits. While it usually requires considerable correspondence to bring about 
a voluntary cancellation, much more difficulty is encountered in cases where 
the permittees have moved away and their whereabouts can not be ascer- 
tained. It has been found necessary in some cases to write the county 
assessors and the registers and receivers of the local land offices to deter- 
mine the status of the title to the land upon which the appropriations were 
made, and we take pleasure in acknowledging with thanks the hearty coop- 
eration of these officials. 

During the past biennial period 1.277 applications have been received 
and 1,042 permits have been issued. Under these permits it is proposed to 
irrigate 112,000 acres, develop 382,500 horsepower, construct seventy-nine 
reservoirs for the storage of 290,600 acre-feet, and supply water for mu- 
nicipal purposes to the cities and towns of Tillamook, Bar View, Oregon 
City, Gaston, Amity, Falls City, Corvallis, Banks, McMinnville, Portland, 
Milton, Cove, Halfway, East Side, Marshfield, Newport, and to use water 
for domestic, mining, manufacturing and many other purposes. 
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It is interesting to note that more permits, exclusive of reservoir per- 
mits, have been issued during the last biennial: period than any other pre- 
ceding biennial period. On the other hand, the acreage to be irrigated 
and power to be developed is very much less. This indicates that devel- 
opment activity along this line during the past biennial period has been 
largely among the individual property owners and that few large projects 
have been undertaken. In view of the fact that a very large percentage of 
the 800,000 acres of irrigated land in Oregon has been irrigated through 
individual effort, the record for the past biennial period speaks well for 
irrigation development. However, much of our land must be irrigated 
through the construction of expensive works which can only be undertaken 
on a large scale. 

In order to facilitate the indexing and recording of water rights, the 
state has been subdivided into eighteen well defined drainage basins, as 
shown on the accompanying map. 
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SHOWS DRAINAGE BASINS AS A BASIS FOR CLASSIFYING AND STUDY- 
ING THE DEVELOPMENT OF OUR WATER RESOURCES AS 
SHOWN IN THE FOLLOWING TABLES 


The following tabulation gives a comparative statement of the proposed, 
development in the various drainage basins since the passage of the water 
code. 
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Under Section 6601, Lord’s Oregon Laws, certain fees are required to 
be collected and paid into the state treasury at the end of each quarter, 
and during the past biennial period these fees about equal the appropria- 
tion for the maintenance of the office, being as follows: . 


First Second Third Fourth 
Quarter Quarter Quarter Quarter Total 
$ $ $ $1,862.69 | $1,862.69 
OTT soe eT hee 1,680.90 2,647.92 1,965.30 2,380.24 | 8,624.36 
MOAN tea ce mai on lh 1,258.70 1,788.45 SAG 494 Vi tae bebe 6,542.09 


STATEMENT OF EXPENDITURES, OFFICE OF STATE ENGINEER 


For the salary of the State Engineer and assistants and the maintenance 
of the office the 1915 session of the legislature appropriated $17,430.00. 
This appropriation covers not only the expenses of all work of the State 
Engineer’s office for which no other appropriation is made, but also all 
administrative supervision over all other work for which appropriations 
are made and expended under the direction of the office. The following 
is a statement of expenditures for the last biennium: 

iBalanceron Nand Wecembper dT Olas er Ge $ 2,802.67 
Bat. CGA Cd cy IMMA a ie 8 AR AAI a OA cea 


Office expenses .......-.... 
Traveling expenses 


eernide te GEDOL bs CUCs ween se tare ne ese h on cea ieee tease ec ee aM ae acne dcte ns Ue 572.55 
Appropriation for 1915-1916 biennial period, Chapter 
ZO pel WS Tel: 0 LO gia eaten ot ie RON ele met ie ae he ot ARS a $17,430.00 
Ay FORM O DELO) FUN SINC itis) pati crete et sad ds aw nu acts iipdle guabed $5,750.00 
Seay nol Onacel ase stad tsar emcees css Oey earth! Ute ae bk 8,424.05 
pM MT) Sis Cie OT) SOB anstos ci) vampire neat tie eds Eetes pu eaten c= Podesta ncksakpac yas sanebece 507.57 
CRLICCH SU DDLLCS pot ceeeeae Sts nk ncn e NP Loder, ZOE MUG Non ap suerte ee 518.04 
Ons expend aplLe PROPEULY> cic acs eeed eee. cond eee LE ee 182.84 
Telephone and telegram SeLrviCe@S .......2--.22.-.---.2---0eeeeeenceneeee ee eee ee eeee 131.22 
Peepresicy Tru at TCL) bat stel een ee ener meu pe Bea eek oR PE eS Net Rt 25.82 
GSC CLEATICOUS: PED ALE Suwecere cn. ce ke area MUTI TOKURA SW ae a oils Uae 2.65 
PET agit eS CATO LELCEu STDP D BLS wire. oye eee tide ee re ee 257.45 
EHOLOSTADMIG), ANOLDIUG! DEINE. SUDDHES: We eo ee ered 63.20 
MISC GMANCOUS GX DONSES ot eck ct sae es ee 30.00 
Balance unexpended December 1, 1916......-..-......200222.2..2....-.--- 1,537.16 
$17,430.00 


INSPECTION OF DAMS 


Under Sections 6661 and 6662, L. O. L., it becomes the duty of the 
State Engineer to inspect any dam under construction, or constructed, 
when requested to do so by any interested party. A number of inspections 
have been made during the past biennium, and in most cases the recom- 
mendations of the office have been substantially complied with. It is 
believed that, while the State Engineer’s authority is limited to recommen- 
dations, the statute is productive of good results, and will tend to the 
construction of more permanent works. Those constructing the dam or 
having it constructed, or owning a constructed dam are generally more 
interested in its stability than anyone else, so that the inspection of a dam 
is usually looked upon with favor by all concerned. Unfortunately, the 
State Engineer is not authorized to pass upon the plans of a dam before 
construction work is commenced. It would appear that much difficulty 
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and expense could be eliminated if plans of all dams in excess of a certain 
height, say ten feet, were submitted to the State Engineer for his approval 
before the commencement of construction work. 


Plans of proposed dams are sometimes submitted: with applications for 
permits to appropriate water, but under the present statute the State En- 
gineer is not authorized to require a modification of such plans. If, 
therefore, any changes are to be made in the statute in this particular, it 
should enlarge the authority and responsibility of the State Engineer’s 
office. 


ADJUDICATION SURVEYS 


Preliminary to the adjudication of water rights on any stream, the State 
Engineer is required to make a survey of the entire stream system, and 
prepare maps showing the location and extent of the irrigated land, the 
location of power developments, and the location and capacity of ditches 
and reservoirs. The State Engineer is also required to determine the 
amount of water used and the amount necessary and available for each 
purpose. In order to secure reliable water supply data it is necessary 
that the records be kept through at least one irrigation season. These 
surveys and investigations, to a large extent, must precede the determina- 
tion of water rights, though it has been found advisable to carry on the 
stream and ditch measurements at the same ,time the superintendent is 
taking testimony. It has been found desirable to devote as much time as 
weather conditions will permit to field work, leaving the computation of 
notes, preparation of reports, tracing. maps, etc., to be done during the 
winter season. 

During the field season of 1914, much of the hydrographic data on 
Powder River was collected, and soon after the beginning of the present 
biennial period a report was prepared covering the use of the waters of 
this stream. The report takes up the use of water through practically 
every important ditch or diversion in the entire stream system. It has 
eliminated the necessity of taking many pages of testimony, and was of 
great value in the preparation of the findings of the State Water Board. 

Late in the fall of 1914 the survey of the Wallowa River was completed, 
but, owing to the lateness of the season, it was impossible to secure any 
satisfactory hydrographic data. The hydrographic studies were, there- 
fore, carried on during the irrigation season of 1915, and a report was 
prepared during the winter. With reference to this investigation we quote 
the folowing from the Engineering News of July 6, 1916: 


“The survey of Wallowa River was commenced in August, 1914, and 
completed in September, 1914, while the stream measurements were begun 
in 1914 and carried through the irrigation season of 1915. The variation 
tests were made during 1915. A plane-table survey was made showing al! 
irrigated land, streams, ditches, pipelines, power plants, waterwheels, ete. 
The maps were made on a scale of 2 in.—=1 mi., though a scale of 4 in=1 
mi. was adopted where it was necessary to show a great deal of detail. 
Hlevations were not carried except for short distances along the ditches, 
to ascertain the grade and in determining the storage capacity of the 
lake. Compass control was employed, with a check on every section corner 
or property line that could be located. Plane-tables 18x20 inches were 
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and expense could be eliminated if plans of all dams in excess of a certain 
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gineer is not authorized to require a modification of such plans. If, 
therefore, any changes are to be made in the statute in this particular, it 
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Engineer is required to make a survey of the entire stream system, and 
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location of power developments, and the location and capacity of ditches 
and reservoirs. The State Engineer is also required to determine the 
amount of water used and the amount necessary and available for each 
purpose. In order to secure reliable water supply data it is necessary 
that the records be kept through at least one irrigation season. These 
surveys and investigations, to a large extent, must precede the determina- 
tion of water rights, though it has been found advisable to carry on the 
stream and ditch measurements at the same time the superintendent is 
taking testimony. It has been found desirable to devote as much time as 
weather conditions will permit to field work, leaving the computation of 
notes, preparation of reports, tracing. maps, ete., to be done during the 
winter season. 


During the field season of 1914, much of the hydrographic data on 
Powder River was collected, and soon after the beginning of the present 
biennial period a report was prepared covering the use of the waters of 
this stream. The report takes up the use of water through practically 
every important ditch or diversion in the entire stream system. It has 
eliminated the necessity of taking many pages of testimony, and was of 
great value in the preparation of the findings of the State Water Board. 

Late in the fall of 1914 the survey of the Wallowa River was completed, 
but, owing to the lateness of the season, it was impossible to secure any 
satisfactory hydrographic data. The hydrographic studies were, there- 
fore, carried on during the irrigation season of 1915, and a report was 
prepared during the winter. With reference to this investigation we quote 
the following from the Hngineering News of July 6, 1916: 


“The survey of Wallowa River was commenced in August, 1914, and 
completed in September, 1914, while the stream measurements were begun 
in 1914 and carried through the irrigation season of 1915. The variation 
tests were made during 1915. A plane-table survey was made showing al! 
irrigated land, streams, ditches, pipelines, power plants, waterwheels, ete. 
The maps were made on a scale of 2 in—1 mi., though a scale of 4 in==1 
mi. was adopted where it was necessary to show a great deal of detail. 
Klevations were not carried except for short distances along the ditches, 
to ascertain the grade and in determining the storage capacity of the 
lake. Compass control was employed, with a check on every section corner 
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used, each sheet covering a township. The survey shows 39,000 acres of 
irrigated land. Present ownership plats on a scale of 2 in.—=1 mi. were 
prepared from the county records. 

“Two gaging stations had been maintained on the stream for several 
years, and some records were available of the fluctuations of the lake 
surface; some of the larger ditches had also been measured. However, 
when the investigation in connection with the adjudication of water 
rights was commenced, gaging stations were established on all the im- 
portant ditches and streams. These stations were rated by means of a 
current meter, and at most of the stations daily gage readings were 
taken. Weirs were established to measure the water applied in the 
variation tests, and in a few instances to measure the water applied in 
the irrigation of a well-defined tract. The variation tests were made on 
three tracts seeded to alfalfa, oats and barley. 


Water Supply of Three Valleys Found Independent 


“After the field work was completed and the data were assembled, a 
careful analysis of the results was made. The report prepared from this 
shows clearly that the water supply for the three valleys through which 
the Wallowa River flows may be considered independently. The importance 
of this conclusion for the purpose in hand can hardly be overestimated. 
Had the determination of the water rights on this stream been taken up 
without such an investigation, it would probably have been concluded that 
the water supply flowing out of the lake had been distributed more or less 
over the entire area irrigated from the main stream. While this is true 
to a limited extent, the report shows that that part of the regular flow of 
the stream which is used for the irrigation of land in the two lower 
valleys is return seepage, and that the diversion and use of the entire 
stream near the outlet of the lake does not affect the rights below. 

“The report takes up in detail the flow of water through each of the 
ditches upon which gaging stations were established, and by means of 
hydrographs shows the discharge through the ditch for every day during 
the irrigation season, and also the head in miner’s inches per acre that 
was used. For example, in discussing one of the larger ditches diverting 
water near the outlet of the lake, the report gives the following: 

“ “Average head flowing in this ditch from July 15 to July 31, inclusive, 
1905, was 52.6 second-feet, or 0.64 miner’s inch per acre. The average flow 
during August, 1905, was 17.3 second-feet, or 0.21 miner’s inch. The maxi- 
mum head diverted during 1905, as shown by the records, was 86 second-feet, 
or 1.05 miner’s inches per acre. The average head diverted through this 
ditch in June, 1906, was 49.3 second-feet, or 0.61 miner’s inch per acre; 
and during July, 1906, the average head was 54.9 second-feet, or 0.69 miner’s 
inch per acre for the area of 3,251 acres. The maximum head diverted 
during the season 1906, up to August 1, was 74 second feet, or 0.94 miner’s 
inch per acre for the above area. 

““The records of the flow of this ditch during 1915 represent the 
amount of water diverted for use, the gage station being above all irri- 
gated lands and below all waste gates. The average flow of water in the 
ditch from June 7, water being turned in on or about this date, to June 
30, inclusive, 1915, was 78.4 second feet, or 0.96 miner’s inch per acre. Dur- 
ing July, 1915, the average head was 60.8 second feet, or 0.75 miner’s 
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inch per acre; and during August the average head was 14.8 second feet, 
or 0.18 miner’s inch per acre. The maximum head diverted during the 
season of 1915 was 108 second feet, or 1.86 miner’s inches per acre, which 
head was only maintained for one day. The amount of water diverted 
through this ditch from June 7 to August 21, inclusive, 1915, was 2.49 
acre feet per acre for the area affected.’ 

“A comparison of the climatic conditions prevailing during 1915 with 
those of other years, as shown by the Weather Bureau station records, 
was made. By this means the amount of water available and the amount 
required was compared with the amount available and the amount 
required during other years. 

“The variation tests were carried on so as to secure practical, rather 
than theoretical, results. A tract was selected and divided into three plats. 
One was irrigated by the owner in the usual manner and with the usual 
amount of water. To one of the other plats more water was applied than 
the quantity used by the farmer, and to the other plat less water. The 
results on different tracts differed widely, but in general established the 
character of irrigation practice employed by the irrigators. Tracts of al- 
falfa, barley and oats were selected. 

“The maximum capacity of the ditches and the area irrigated there- 
from, considered in connection with the head used in irrigation of indi- 
vidual tracts under the respective ditches, show conclusively that rotation 
is practiced. 

“This report, together with the maps showing the irrigated land in 
each forty-acre tract, ownership plats and a summary of all ditch measure- 
ments, was submitted to the superintendent having the adjudication in 
charge, and was considered by him with the claims and evidence submitted 
by the water right claimants.” 

Following the survey and investigation of Malheur River and its tribu- 
taries in 1914, a report was made on that stream in the early part of 1915. 

During 1915 an investigation of the amount of water available and the | 
amount from Burnt River was carried on, also a survey and investigation 
of Trout Creek in Jefferson County. During 1916 field work has been 
concentrated on the Burnt River watershed. A map on a scale of 4 in.—=1 
mi. has been prepared. Every ditch or other structure for the use of water 
is shown on this map, as well as every acre of irrigated land, power 
plants and mines. Dwellings, roads and streams are also shown. From the 
mouth to the head of Burnt River is approximately 104 miles, and its total 
drainage area exceeds 1,150 square miles. Measurements of the water 
used on various tracts, the amount available and the capacity of the 
ditches were also made during the past irrigation season. 

In accordance with the decision of the supreme court in the case of 
Oregon Lumber Co. v. East Fork Irrigation District, the circuit court . 
referred the controversy to the State Water Board with instructions that 
the board determine all rights to the use of the waters of Hood River and 
its tributaries. The order of the court was received in August, 1916, and 
the necessary survey commenced September 8, part of the funds being 
furnished by the State Water Board. This survey was continued as long 
as weather conditions permitted, and will be resumed as early in 1917 as 
it is practicable to do this class of field work. Certain stream and ditch 
measurements will be continued during the irrigation season of 1917. 
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Pxpenditures from the Adjudication Survey Fund, since November 1, 
1914, have been as follows: 


Unexpended balance, December 1, 1914.......2...0222.02020222.2.222-2.- $ 658.76 
VOU ash VGvew Cx Pel SES oa lal. scent es ase a a ON oc es Shae bo LO 
VINO ERSITE VG Ver SCL VIGOS) cass chasse ett co. Uece tonne lup wee bee tdeneet Og Se 526.21 
PIMC tE LCI E SUV OV.) SOL VLCCOn. bes teresa cs cue roses econ eat acerca eu 26.21 
POWUEr PiNer Sul OY, SELV ICES Wak Be cca ee tise ee esas 26.21 
IMaBRCUTMENIVEr SUPVOY,e SCLVIGCS cco 4 ok... cs. Ses een oar ee tree ee cte cuss cn 25.71 
Balance revertine to State Creasury, oe she eae 1.32 658.76 
Appropriation under Chapter 299, Laws of 1915................ $10,000.00 
SULA KES). AEE CE te IU PN ete oe tn ia eae as Ree A aa roi aoa, eee, oa $ 279.69 
Cte eC Kaa SUIS Ve Van ecco, ane. at anes tee A renee PE owe Fat ho | A 650.50 
VOC TV ES NOTTS SLIT SiC Sir oe ee ee ee oe EN De oe obec descent 531.25 
WMO W aks ty Cres G Viet ns a toecr acca dhe coe 2 8 Bee es eee a cae 1,632.21 
IV RCPAL OUINS OECLV LC THECULT VC Vise ree, Soe ecw nue see una hl eT WE tire eg Den aa Ue 500.00 
TOC MES FC WES UUIRV IE Vo Sete een: ortega We weenie Sue aa an se aoe 360.77 
GEANOC EONGGE sVery SUT VOW at povccns ree kee ee ee Te eee Seu 441.75 
EXER ARM. 2 RAN Sy OTD UE en SS EPS ht ee yore ae Ge ae eee epee Nie eee 5,434.91 
WEISGCIEABEOUS TE XDCISE) ts ccoboee ie Unt Oe econo eee ete Ay see Un ee 33.00 
Wme <penmeds, WEecember sl vl OS EGue soe cect te oie 2k eases okenseneencreeale 135.92 
$10,000.00 


REPORT OF STATE WATER BOARD, 1915-1916 


The work of the State Water Board has greatly increased during the 
past two years, owing to the fact that rights to the use of the waters of a 
number of large and important streams have been determined and estab- 
lished during that time, and the supervision of the distribution of water 
under the various decrees has been added to the regular adjudication work. 

The stream systems which have been added during the last biennium 
to the list of those adjudicated by the State Water Board, and upon 
which state supervision of the distribution can now be secured, are as 
follows: Umatilla River, Rogue River, Middle Branch of Mud Creek, Dug- 
ger Creek, Johnson Creek, .West Prong of Little Walla Walla River, 
Powder River, Anna Creek, Cherry Creek and Chewaucan River. Water 
Division No. 1, consisting of Western Oregon and Lake and Klamath 
counties, embraces the Rogue River drainage basin, and water is being 
distributed under the Rogue River findings of the board by two water 
masters, Mr. M. L. Opdyke, of Grants Pass for Josephine County, and 
Mr. Fred N. Cummings, of Medford, for Jackson County. The superin- 
tendent of Water Division No. 1 has charge of the determination of rights 
on two streams in Division No. 2, viz, Wallowa River and Trout Creek in 
Crook and Jefferson counties. Wallowa River is ready for the entry of 
final order of determination, and Trout Creek statements and proofs of 
claim have been filed and will be thrown open for public inspection early 
next spring. The work of the superintendent of Water Division No. 2 is 
set forth elsewhere in this report. The Lost River determination in Klam- 
-ath County is practically completed, and will be ready for filing with the 
court in the spring. 

Hight new petitions for determination of water rights have been filed 
with the board during the past two years, but action has been postponed 
on the majority of them, owing to the large amount of work already on 
hand. 

The following tabulation shows the adjudications which have been 
completed to date by the State Water Board, the first seventeen of which 
have been passed upon by the courts: 
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A close tab is kept upon the progress of construction work under State 
Engineer’s permits to appropriate water, and the “follow-up” system in 
use during the past year has cleared the records of many lapsed or 
abandoned filings, and recorded the condition of all permits, in a definite 
and reliable way. Final proofs of appropriation have been submitted, and 
certificates issued during the last two years, for 417 permits; 258 have 
been cancelled and 302 extensions of time for the completion of work or 
use of water have been granted by the board. 


The fees collected by the State Water Board during the past biennial 
period, and turned over to the State Treasurer are as follows: 


Collected by superintendent of Water Division No. 1 ($400 


CSLIMACCOULOMEETOUL, CLOCK). teks xe ei tet oe Ae $ 3,426.39 
Collected by superintendent of Water Division No. 2....-........- 1,317.69 
@obleeteds byw sceretary.. Obs Is Oa ieee See eee a ae 70.60 

AMOTEEOUS Vageg oo TNA Ud wie Dik ile BAS ek FNS ie eat a a: Fee A ee $ 4,744.68 


Expenditures for the same period have been as follows: 
(Up to and including November 16, 1916.) 


STEILBWCIS Efe eed Wy cd a TE Me I URN yee Ac Ree Om kine ok ena ee $20,444.28 
ined ACTUGICATLONM CX PENSCS |i ti fie er es) Te as ek DA 4,483.73 
ROE et ABUT SISOCLION 4) WOT, she cae nog anata - asst me ease ante tam many 1,988.95 
Office supplies and upkeep, three offices (including furni- 

ture, rent, express, printing, telephones, etc.) -.-................. 3,856.93 
Miscellaneous (including Ford car, repairs, mileage 


books, ete.) _..:..4 Pret = A vat PR sole Ne 2 Bo aL a seks pa ME eM NT 1,558.74 


$32,332.63 


KASTERN OREGON DIVISION 


_ The work in Water Division No. 2 by George T. Cochran, superintendent, 
covers Eastern Oregon, with the exception of Klamath and Lake counties. 
This work is now perceptibly divided into divisions: first, that of the 
adjudication of water rights of the various streams, and second, the matter 
of supervising the distribution of water upon streams which are already 
adjudicated. 

As to the first division, the following are the streams upon which work 
has been done during the past biennium: . 


Umatilla River. The findings of the water board upon this stream 
were filed with the circuit court, and Judge Phelps of such court for Uma- 
tilla County signed the final decree settling the water rights under the 
board’s adjudication, on September 8, 1916. From this decree of the 
circuit court, there will probably be one appeal; thus the water rights of 
125,000 acres of land are settled with a minimum of litigation. 


Grande Ronde River. Adjudication of water rights on the Grande Ronde 
River was held in abeyance during the time the United States District Court 
for the district of Oregon was determining the suit brought by the Amal- 
gamated Sugar Company, and as that suit has now been entirely settled, 
the irrigated land has been checked up and the stream adjudication will be 
finished during the coming winter. 


Powder River. The Powder River adjudication has been finished so far 
as the Water Board is concerned, and their findings have been filed with 
the circuit court of the State of Oregon for Baker County, and Judge 
Anderson of that court has set December 15 as the date for hearing of 
objections to those findings. 
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Silvies River. The Silvies River has been a hotbed of litigation, and 
when the water board took up its adjudication, that litigation was directed 


toward the actions of this board. Since our last report, the Pacific Live — 


Stock Company began a suit in the United States District Court which was 
appealed to the Supreme Court of the United States. This suit involved 
the constitutionality of the water code, and the powers of the water 
board thereunder. The case was argued by the Attorney General of the 
State of Oregon, and the superintendent of Water Division No. 2, in the 
Supreme Court of the United States on the 16th day of March, 1916, and 
a decision was rendered by that court holding against the Pacifie Live 
Stock Company, and completely establishing the validity and constitu- 
tionality of the Oregon water code. The superintendent of Water Division 
No. 2 has finished taking testimony upon all the contests of Silvies River, 
which will consist of about eight thousand pages, filling about twelve 
volumes of testimony. The findings upon this stream will be worked out 
during the winter and spring of 1917. The litigation upon this stream has 
given us a water code tested in not only the courts of our own state, but 
also in the Supreme Court of the United States, so that our water code 
has become a true model for all other states to follow. 

Malheur River. The statements and proofs of claim have been thrown 
open for inspection, and about seventy contests have been filed. The work 
will have to be continued this coming summer by the taking of testimony 
upon those contests. During the coming year, that testimony will be taken 
and the findings of the board made and filed with the court. 

West Prong Little Walla Walla River, Dugger Creek, Johnson Creek, 
Middle Branch of Mud Creek. These creeks are four small streams in the 
northern part of Umatilla County, which have been taken up and finished 
in the past two years. 

Future Work. The future work of the superintendent of Water Division 
No. 2 will consist of finishing these streams, which are now before him, 
and also the taking up of new streams. The following new streams have 
the surveys almost completed, and will be taken up during the coming year 
by the water board, to-wit: Burnt River and Hood River. Hood River 
was referred to the water board for adjudication by the Supreme Court of 
the State of Oregon. A water suit had been brought between a power 
company and an irrigation company, involving the water rights of that 
stream, and after a great deal of testimony was taken and expense in- 
curred, when the case was appealed to the Supreme Court it was found 
that the evidence was not definite enough for the court to intelligently 
decide the case, and it was referred to the water board. for a complete 
adjudication. In addition to the foregoing, the board has ordered that 
John Day River and Jordan Creek in Malheur County, and Silver Creek 
in Harney County be taken up for a survey and adjudication. The appro- 
priation that the legislature allows to the water board will determine how 
much of this contemplated work can be carried out. 

The Distribution of Water. The distribution of water is carried on by 
water masters in the various counties. There are now five water masters 
in Water Division No. 2: H. G. Kennard, for Crook and Jefferson counties ; 
L. A. Reineman, for Umatilla and Morrow counties; C. V. McKinney, for 
Baker and Union counties;.E. E. Kendal, for Malheur County, and M. V. 
Dodge for Harney County. All of these water masters have been placed 


oat 
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upon a flat salary by the county courts for the time which they work, and 
the supervision of their work and the settling of disputes which arise be- 
tween the water users and the water masters requires a great deal of the 
time of the superintendents. There has been some trouble arising by reason 
of the fact that while the water board is the appointing power for the 
water masters, yet the county court is the paymaster of those water masters, 
and if the water masters do not happen to be friends of the county court, 
there would be trouble in getting them paid. In Crook County the water 
master during the irrigating season has two to three deputies, and it has 
been necessary to change our head water master on account of the attitude 
of the county court toward him. In Umatilla County, the water master 
has two deputies, during the irrigating season, and in Baker County the 
water master has two deputies. In Malheur County the water master has 
one deputy for most of the time, and for a few weeks of the season, three 
deputies. There should be some legislation concerning the water masters, 
either putting them upon a permanent salary basis from the counties, so 
that they become a county officer like the sheriff or assessor, or any other 
county officer, so that this friction would not arise, and the distribution of 
‘water could thereby be placed upon a more permanent system. 


DECISION OF THE SUPREME COURT OF THE UNITED STATES 


In the last biennial report of this office attention was called to the 
pendency before the Supreme Court of the United States of the case of Pa- 
cific Live Stock Company vy. Lewis, et al. This case was argued before 
the Supreme Court in March, 1916, and a decision was handed down in June. 

The highest tribunal in the land has placed the stamp of its approval on 
the Oregon system of water titles, and said in unmistakable terms that 
our procedure for the determination of water rights deprives no man of 
his property without just compensation, denies to no man the equal 
protection of the law, and violates in no way the fourteenth amendment 
to the Federal Constitution guaranteeing such protection. 

The court has said in referring to the water code: “It adopts a compre- 
hensive scheme for securing an economical, orderly and equitable distribu- 
tion of the waters to those entitled to their use.” 

Four important points were decided: First, the district court was 
upheld in declining to take jurisdiction over the proceedings on application 
of a citizen of California, and as one of the grounds for refusing to assume 
jurisdiction was that the controversy was not separable, it may be safely 
assumed that at no stage of the proceeding, either before the board or the 
court, can it be transferred to the Federal Court. 

Second, the Supreme Court followed the state court’s interpretation of 
the statute relative to the character of the proceedings before the board, 
declaring them to be administrative and not judicial. 

Third, the data collected by the State Engineer, it was held, could 
properly be considered as evidence by.the board and the courts, though © 
the same was not sworn to. Such data have the weight of prima facie 
‘evidence and are not conclusive. 

In view of the fact that it was necessary that some plan be provided 
for the distribution of the water during the pendency of the proceedings 
before the court, it was deemed proper that the board’s order of determi- 
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nation be enforceable unless suspended by a stay bond as provided in the 
act. It was also held that the fees collected were reasonable and the 
manner of assessment equitable. A perusal of the opinion must leave the 
impression that the court looked with favor upon the whole proceeding. 

The Oregon water code is undé6ubtedly the most completely adjudicated 
water code in the United States. Practically every important phase of the 
law has been passed upon either by the Supreme Court of the State of 
Oregon or the Supreme Court of the United States. Owing to the many 
interstate streams there has been a tendency for many years to secure as 
far as possible, uniform water laws in the western states. The Supreme 
Court decision in the case of Pacific Live Stock Company v. Lewis, et al., 
forms the basis for such uniform water laws, and it is to be hoped that 
any statutes along this line which are enacted or any amendments which 
may be made to existing laws, will be in conformity with the Oregon 
system as passed upon by the Supreme Court of the United States. If this 
is done, uniform water laws will soon be in the statute books of those. 
states in which conditions relative to the development of water resources 
are Similar, and interests more or less conflicting. 


TOPOGRAPHIC MAPPING 


In 1905 an appropriation of $2,500.00 was made for this work, contingent 
upon an equal allotment being made by the Federal Government. The 
demand for these maps became so general that in 1911 an additional 
appropriation of $20,000.00 was made for topographic and hydrographic 
surveys. Even with this added appropriation it was possible to comply 
with only a few of the many requests to have such surveys made. How- 
ever, the necessity for retrenchment caused the last legislature to reduce the 
appropriation to $5,000.00 per annum for topographic and hydrographic 
surveys. 

Topographic quadrangle sheets, showing, as they do, the location of 
streams, roads, railroads, towns, farmhouses, distances between the various 
points shown on the map, the difference in elevation between any two 
points, and the elevation above sea level, are valuable not only to the 
engineering profession, but to the farmer as well. They may be used 
to advantage by the farmer in subdividing his farm, installing drains and 
locating property lines and buildings. They are used by engineers for all 
preliminary investigations of whatever nature, by those contemplating the 
development of power, the construction of irrigation and drainage work, 
wagon roads, railroads, and in fact, furnish the fundamental information 
required in any construction or development work. For educational pur- 
poses, in the study of general conditions, as a picture of the country they 
are most valuable. 

Most of the maps are on the scale of either one mile to the inch or two 
miles to the inch, and are of convenient size. The total area which has 
been surveyed and mapped within the state is shown by the shaded area in 
Figure B. The heavy diagonal lines indicate the areas over which pre- 
liminary triangulation has been extended and which must be done prior 
to the beginning of the topographic survey. Each quadrangle has printed — 
within its border a name by which the finished map is designated. 

The topographic work in the past few years has been more or less 
concentrated in the Willamette Valley in an effort to complete the map- 
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MAP SHOWING PROGRESS OF TOPOGRAPHIC SURVEYS IN THE 
WILLAMETTE VALLEY 


Figure A.—The seven quadrangles to connect the mapped area in the north and 
south end of the valley should be completed so as to make funds heretofore 
expended of highest value to the public. 
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Figure B.—Shows progress of topographic map work by the State in cooperation 
with the United States. 

ping of the valley on a larger scale than ordinary. These maps are made 
on a scale of two inches to the mile, and have been in great demand, 
especially in connection with drainage and irrigation activities. While the 
requests for these maps have been general throughout the valley, the 
cooperating officials, upon the commencement of the survey, determined 
upon the plan of working from each end of the valley. This plan has 
been adhered to with the result as shown on the accompanying map. It 
is hoped that this survey, which is nearing completion, may be completed 
within the next few years and serve as a great stimulus to the gigantic 
development of which the Willamette Valley is capable. 

The value of topographic maps in the future development of Oregon 
can hardly be overestimated. Through our extensive advertising, we are 
endeavoring to induce capital to invest money in the development of our 
natural resources, but this can not be accomplished by the presentation of 
generalities alone. Some definite, accurate and reliable information must 
be available in order that capital seeking investment may have some object- 
ive point and will not be required to scour the state seeking the most 
advantageous location. 

The information is of permanent value. The maps are engraved on 
copper plates, and will endure for many years. Only the most violent earth- 
quake, changing elevations of the earth’s surface, would cause such changed 
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conditions as to require the field work to be done over again. The maps 
will save thousands of dollars to the people, as under present conditions 
each man who conceives a project must go out and run expensive survey 
lines. He can not afford to get sufficient data to absolutely convince him- 
self, capital, or the local people as to the merits of his project. This 
process would be repeated indefinitely, each man or railroad company 
locking the information secured at great expense in their vaults. Many 
trial lines must of necessity be run. This is an unnecessary waste of 
money. Lack of topographic maps retards development, and most states, 
the United States and many foreign countries are definitely committed to 
the policy of doing this work at public expense. Eliminating this work 
would place Oregon in the class of backward and nonprogressive states. 

A map of any quadrangle which has been surveyed can be secured 
from the Director of the U. S. Geological Survey, Washington, D. C., ata 
cost of ten cents per sheet, or six dollars per hundred, while the larger scale 
maps of the Willamette Valley may be secured at forty cents each. 

Cooperative topographic surveys have been in progress since 1915, and 
the following table summarizes the expenditure of funds: 


RESULTS OF COOPERATIVE TOPOGRAPHIC SURVEYS IN THE 
STATE OF OREGON 


From December 1, 1914, to November 30, 1916 


Appropriation | Area Cost 
foes ee EE Quadrangle mapped 
State Federal Sq. Mi. MLB OTe, 
11 Sead Sige sie tO OTNCIOTIN (ck cae tose A SO es Bee SAN aN craNs $ -019* 
$1,479.29 4,148.74 ire ISD OL OU, cele eee ae crore oe 208 Oar* 
114.90 elnoisuso ST ah 2 WS Gee gga oem aS oh TIN ee Epos CU” | YN .060* 
129,11 507.36 AN oTUhts EN Ce Cee nol MRR de 59 028+ 
870.21 87.75 DLT ea TES os CGONTTO Lite Por Bena TTA Cuan eam Me crs oe Dc 
2,653.89 8,517.46 Willamette Valley, Albany, 
Brownsville, Corvallis, Dal- 
| las, Elmira, Eugene, Halsey, 
| Lebanon, Monroe, Salem)...... | RLS .154* 
115.80 733.89 | River Profile survey's, | 
(Umpqua, White and Wil- 
JANPEECS EP IVSTS) yt Wee ON eS Ee ou Na T 
$5,363.20 $16,432.52 | 


These cost figures do not include the amounts set aside by the federal 
surveys for office and administrative expenses. 

In addition to the state expenditures shown above, additional expenses 
in connection with the mapping of the Troutdale quadrangle, amounting 
to $446.46, were paid by Multnomah County. 


TOPOGRAPHIC SURVEYS 


Balance unexpended December Ui, 191 402.2222 Aicgecacceeaenee coos ee esee ee $ 1,683.73 
Expended under Chapter 71, Laws of 1911.................0.............- $ 620.20 
Expended under Chapter 228, Laws of 1905........--.-..-.--....-.--.----- 1,650.48 
$ 1,670.68 
Balance reverting to State Treasury, Chapter 71, Laws 1911-. .12 
Balance reverting to State Treasury, Chapter 228, Laws 1905.. 12593 
POCaIATe Ver tia COU Scale mE rear yon. = un Me Min We ee $ 13.05 
*Completed. 


+ Office work and current expenses will make an additional cost per acre. 
+ $22.40 per linear mile, complete. 
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HYDROGRAPHIC SURVEYS 


Balance unexpended, December 1, 1914...........0..0.0.c 2. eee ee eee eee $ 701.39 
Expendedsunder.Chapter/:71) Wuaiws of, 1.9 lea eee $ 700.85 
Expended under Chapter 228, Laws of 1905-......................... aes 700.85 


Balance reverting to State Treasury, Chapter 71, Laws of 
i Je On Mages epee See Rae i ee CBO er. ce RD 4 eT Ne a ae ees at: 


5b ea SIVAN po BOTS ES TEAL Jebel A ol Vs ct te ENO aA I Eire ne ea See Be AAS 
PotalArevertine stOrmstacem el VEASUT Vowe: se ee eae ee eee ee $ 54 
1915-1916 
Appropriated for making topographic and hydrographic 
SULVEYVS, [Cha pterr 20.9) uaiw SSO rir Olt tee ee ee ag eee ee eee se 10,000.00 
Expended onstoposrapnic ew orks. ieee ies, ede eee ee ee $4,984.12 
Hxpended Onwiyanros ra phic work comes. essere oe ents re ene ete 4,052.74 9,486.86 


Balance unexpended December 1, 1916....... <0 0! ones $ 513.14 


COOPERATIVE HYDROMETRIC WORK 


By Fred F. Henshaw, District Engineer U. S. Geological Survey ; 

Hydrometric or stream gaging work, in cooperation with the United 
States Geological Survey, has been prosecuted continuously since 1905. 

It is carried on under a biennial contract between the State Engineer 
and George Otis Smith, director of the United States Geological Survey. 
The work in Oregon is in direct charge of Fred F. Henshaw, district engi- 
neer of the water resources branch, United States Geological Survey, and 
is under the joint supervision of the Survey and the State Engineer's 
office. . 

Results of these investigations are published in the water supply papers 
of the United States Geological Survey, of which the following have been 
issued during the past two years: 

No. 360—Surface water supply of the Great Basin, 1918. Published Sep- 
tember, 1916. 

No. 3861—Surface water supply of Pacific Basins in California (including 
Klamath River), 1913. Published December, 1916. 

No. 362-B—Surface water supply of Snake River basin, 1913. Published 

September, 1916. 

No. 362-C—Surface water supply of lower Columbia River, and Rogue, 

Umpqua, Wilson and Nehalem Rivers, 1913. Published in 1915. 

No. 370—Surface water supply of Oregon, 1878-1910. Published in 1915. 

No. 8983—Surface. water supply of Snake River basin, 1914. Published 
October, 1916. 

Water Supply Papers Nos. 390, 391 and 394, containing records for the 
Great Basin, the California Basins, and Lower Columbia River, respect- 
ively, for the year 1914, are in press and will be published soon after Jan- 
uary 1, 1917. Copies of these reports may be obtained from the director, 
United States Geological Survey, Washington, D. C., or the district engineer, 
416 Couch Building, Portland, Ore. 

Data for each gaging station are given under the following headings: 
Location, Drainage Area, Records Available, Gage, Discharge Measurements, 
Channel and Control, Extremes of Discharge, Winter Flow, Diver- 
sions, Accuracy, and Cooperation. Records of current-meter measure- 
ments, daily discharge, monthly extreme and mean discharge, and run- 
off in acre-feet are presented in tabular form for each of the 186 stations 
listed below, the location of which is shown graphically on the map, 
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HYDROGRAPHIC SURVEYS 


Balance unexpended, December 1, 1914..-0.......00022 2k ce eee $ 701.39 
Expendéd ainderwChapter 71) daw si Of 41.9 Pie eee ee $ 700.85 
Expended under Chapter 228, Laws of 1905.........-............... = 700.85 
Balance reverting to State Treasury, Chapter 71, Laws of 
ge ie Gace Dyn ek San ee mn emaabetenriy ne PF ores A yah bole baa damlhe alee aye 
Balance reverting to State Treasury, Chapter 228, Laws of 
DDO Bi oc ete eee hee RN A ee Sale sats ot 4 OE OAL a we 
"PotalArevertin2 to, Sta tea Drees r Vesper eee eee eee te $ 54 
1915-1916 
Appropriated for making topographic and hydrographic 
Surveys, Chapter 29:92 Tiawis iO fi O iy eee ey ae renee or 10,000.00 
Hxpended ont toposra phic. Ww OV oo eke ie ca nase ce tae Oe eo $4,984.12 
BExpended Ons Nydrogra DNC wor ly testes se eres eee eee ee ee ee eee 4,052.74 9,486.86 
Balance unexpended December 1, 1916....... si a iS I Se Siei513.14 


COOPERATIVE HYDROMETRIC WORK 
By Fred F. Henshaw, District Engineer U. 8S. Geological Survey | 

Hydrometric or stream gaging work, in cooperation with the United 
States Geological Survey, has been prosecuted continuously since 1905. 

It is carried on under a biennial contract between the State Hngineer 
and George Otis Smith, director of the United States Geological Survey. 
The work in Oregon is in direct charge of Fred F. Henshaw, district engi- 
neer of the water resources branch, United States Geological Survey, and 
is under the joint supervision of the Survey and the State Engineer's 
office. 

Results of these investigations are published in the water supply papers 
of the United States Geological Survey, of which the following have been 
issued during the past two years: 

No. 360—Surface water supply of the Great Basin, 1913. Published Sep- 
tember, 1916. 

No. 361—Surface water supply of Pacific Basins in California (including 
Klamath River), 1913. Published December, 1916. 

No. 362-B—Surface water supply of Snake River basin, 1913. Published 
September, 1916. 

No. 362-C—Surface water supply of lower Columbia River, and Rogue, 
Umpqua, Wilson and Nehalem Rivers, 1913. Published in 1915. 

No. 370—Surface water supply of Oregon, 1878-1910. Published in 1915. 

No. 393—Surface water supply of Snake River basin, 1914. Published 
October, 1916. 

Water Supply Papers Nos. 390, 391 and 394, containing records for the 
Great Basin, the California Basins, and Lower Columbia River, respect- 
ively, for the year 1914, are in press and will be published soon after Jan- 
uary 1, 1917. Copies of these reports may be obtained from the director, 
United States Geological Survey, Washington, D. C., or the district engineer, 
416 Couch Building, Portland, Ore. 

Data for each gaging station are given under the following headings: 
Location, Drainage Area, Records Available, Gage, Discharge Measurements, 
Channel and Control, Extremes of Discharge, Winter Flow, Diver- 
sions, Accuracy, and Cooperation. Records of current-meter measure- 
ments, daily discharge, monthly extreme and mean discharge, and run- 
off in acre-feet are presented in tabular form for each of the 186 stations 
listed below, the location of which is shown graphically on the map, 


SIXTH BIENNIAL REPORT OF THE STATE ENGINEER 


tHd3asQqr 


aa —(--  y 


ead 


Goi ae 


| 
/\ 
J PAS eve ' f 
| 3 | re ci 3 a | 
vW shor men ( oe ingasoy | H 
hoa naw 4 7 = ves ¥ 5 Goch 9 20 
ye jis CO ee | 
: \ i if Nig SNe ese oy Pab ein, yj N ice A 
\ ect F aes VN peed L, = 
| oe! 26 ) s —————— 


ba] 
a 
~ 


NOLN3Q| 4 


Say g Jaiensog 


& 
f a -! 
2 $ Cu, yr) 3 i : is 
be . Yo 4s >» > es gS 
( Ps SS = ne Saree = Py 965 7 »* x seed ° 
ek st Se “SG toad wv ama Sy IW. N/A de AOR” 
> ! CPOs | ‘--s fo v ?. > = ve a a ‘ 9 
i nat eae BS ATA ee NYWUIHS) He JH, uses “ee tHWvar—— 
? 014 = epuesig et 297 ike \y L if Invia4i9 | / asre i eat 
= o we MO Ya OW | ef 5 119 UOBe10 g : 9 
4g tga pe 1 re) | oS ’ nyh “2% we in bg, Ey a yso4l 
/ ' ot ee -_—- 
17\V MA ¢ : op t Va BA HYWOMLLINW 
ide 8 De, SM, Yvratidvw aye 2a \ Nove sore ssh Ru) pt AN NOLINIHS WMH MOR OE m 
% 4169 FS ve g Ss —— le 
aN 
Ln $9S7N ANV 3lvl¢ 


be oe awe Se SS 


A@ G3aNIviINivw- TS 29+@ 


ee ee eZ 
wong savig sma} HOP SNOILVLS ONIDVD Y3AIY 4O NOILW9074 — 22 
SIG] ¥ONZIYS WaBNIONZ BLVLS 40 391450 9NIMOHS = —— — 


e snyy umoug suojeyg Buibeg s0enry NO Cc) AYO x (6) CRA AS S 


SHL AG dVW 


THE STATE ENGINEER 159 
STREAM-GAGING STATIONS IN OPERATION 
October 1, 1914, to September 30, 1916 
Extent of Records meinen A 
| Bil 
- | — | tel 
Rae . Station and Locality pa 5 & 
i bor] 2 >, 3S 
® 2s 2s 3 
ies ark es 5 2. 
go WHEL och Be 
| iS Gate ce: tie et 
—— —_—— SA USE 
09 | COlmMMmMpian River abe ane Iba lleStak Nes. 24 he 38 24 0 0 
"eLaZenien Owyhee River near Owyhee... nc 19 24 ila 0 
eS Owvyiee Canaliat,(Owwheer se oe se vi 24 ee 0 
124 | Jordan Creek near Jordan Valley.......2.........- yal 24 2 0 
132 Malheur River at Warm Springs reservoir 
SIteT NCAR SII VERSIC Giese leek Se eee 10 22 13 0 
* 1338 | Malheur River below South Fork, near Riv- 
CL STAOS 2 epee sae ame eee ene tems TOR eT taf cig ts 6 4 2 0 
* 188 | South Fork of Malheur River at Riverside.. 5 4 3 0 
1319 Malheur River near * Namort: i.) 3 24 10 0 
13th Bully Creckvat Warm Springs: os es 9 24 12 0 
13814 | Willow Creek near Malheur’)... 00022. 8 24 6 1 
* 142 | South Fork of Burnt River above Elk Creek 2 9 1 0 
pees burnt River near Hereford °3..005..2 22... 2 12 18 0 
Pras Burnty River wean Bridseport wie cts sce ee Le 2 16 17 0 
145 South Fork of Burnt River at Hardman ranch 1 6 6 0 
* 146 Sawin Creekmnear: Umity i: ce ee eee Li, Heal! 3 1 0 
ss i i: Middle Fork of Burnt River near Audrey....-. 1 10 8 0 
149 North Fork of Burnt River near Audrey...... 2 14 11 0 
*1513 | Powder River near North Powdev.................- 8 19 7 0 
* 182 | Grande Ronde River at Hilgard .................... aM 12 4 0 
oe eds) Catherine: Creek near Union yn ee 3 6 3 0 
ae SG Wallowa Lake near Joseph .................22...--.--- 5 5 0 0 
Me Sik Wiahowat River, nearing OS@Dil ts itc. ce) edi oe el 10 5 i 0 
*1810 Lostine River near Lostine .-.-....222.20202022200....- 2 4 0 0 
Prabang Milly Creek near |Summerville f1123 5. oe 1 6 il 0 
te tattic «reek. Near "OMG eo fle i 1 5 3 0 
mista » Hurricane’ Creek near’ Joseph si..:2.22-212.0. ih 4 7 0 
Sisto bear Creek near’)).Walloway -22.-2)024,.2....02 0 1 5 5 0 
214 South Fork Walla Walla River near Milton..| 12 24 2 0 
223 Uimativias River sath Pendleton 3 Sui 1 6 
224 | Umatillay River near Yoakum "225. yee fle 24 4 26 
Door Uimatilavkiver near-Umatilla i. 13 24 2 0 
Lea -a North Fork of Umatilla River near Gibbon.. 4 15 2 0 
243 } John Day River at McDonald. ..-.:.2.:..2.22/..... a eee 24 4 0 
ese Camas Creek neary Ukiah succes Sse 2 23 4 3 
¥ 249 JOON MODY Mi VePeateO LAr Ot etn seer se tra 2 12 5 0 
*2410 | Camas Creek below Cable Creek .................... 1 14 5 0 
cena aie Creek mean: Uitiali cs Sele ee es 2 23 pi 3 
Zatti Desolation: Creek near Dale 7 he 2 1 11 5 0 
* 315 | East Fork of Deschutes River at Allen’s 
/ ATCT INN 12 seem eae eme seas Wiel SUM AISG Sans tee grea, aoe ital 12 27 | 0 
RUEe NOL Canal neat Geen tio nner eS ee SUE 4 24 9 0 
3110 Pilot? Butte’ Canalonear: Bend. |) 2 12 24 3 0 
Fd bal Central Oregon Canal near Bend .................2.- 12 24 | 6 0 
#3112 Deschutes: River av Lumalov. os ee 2 eee i PA Se 0 
Se Deschutes ‘River, at Meccan. nn ee 5 24 9 0 
mia eschutes. River, at (MOOG yee) tothe 12 24 8 | 0 
3118 pwaley Canal near Benda... foe oe wea 3 24 7 0 
3119 Arner Aenea) Meal” SEseMtay ect UN ee. beri scen sees 3 24 ON 0 
3120 East Fork of Deschutes River near Lapine.... 3 16 i 0 
8121 Deschutes River below Bend ......:.........-.......-- 10 24 12 0 
pale Deschutes River at Lava Island —....-..2...-....2 1 20 8 0 
$123 Deschutes River at Pringle Falls ..-...-........--.-- 1 9 1 0 
AUIS 8! Crescent Creek at Crescent Lake. .....:...2.002. 4 ass 2 0 
328 Deschutes River at. Crane Prairie —................. 3 23 2 0 
aoe 1) Deschutes River near Lapine .:02..202..2 tt 9 23 8 0 
Ppoeaer Wimmer Canal near Tumalo: -......22):..-2---.--.4% 10 3; oe 0 
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STREAM-GAGING STATION IN OPERATION—Continued. 


1916 


160 
October 1, 1914, to September 30, 
| 
ae Station and Locality 
835 Squaw Creek near Sisters: .2-2::200 
338 Tumatlo Creekonear (Send 0. ia ter Sie ae 
339 Tumalo Feed Canal near Bend 
8311 Squaw Creek Canal near Sisters 
* 344 McKay Creek near Prineville 
* 345 Marks Creek near Prineville 
347 Ochoco Creek near Prineville -.-.-.......22-.-......--- | 
348 Hlliott ditch near Prineville <2..2.2.2)...02...0-2..... 
* 349 Ochoco Creek vat. Prineville 22.35. | 
¥*3410 Mill Creek near Prineville  ..--.22020.022202.20022222-.--- 
3415 Table Land ditch near Prineville 
* 352 Metolius River at Ranger Station ................ 
S550 ui cuake (Oreck i nedr 9 GIStORS eke 2 cree ey Ree 
* 356 Canyon Creek near Sisters —.-.2022 222.2. l.2 2 seen eee -e- 
Lene ga) JACK WOreck aNEAI | SiISLCE Sic <.v sue eat ees 
3859 FirstiCréeek mear: Sisters 3 2s oe ae ee 
* 362 Shitike Creek at Warmspring .............2..2...-.. 
363 Warmspring River near Warmspring ......------.- 
364 White River near Tygh Valley ..-.-....-2.22.2....---.- 
* 366 Mill Creek near Warmspring .........-...2.2.--.------ 
368 Trout Creek near Antelope —....22..2222.2.222---.--2-ee 
* 369 Trout, Creek nearvGateway os 2.1 eee 
*3610 Hay Greek near Hayereck 2:22 
433 Hood +River: at. jTucker Bridge: {2.202 es 
* 434 HOOGLRIVEr FAE DCG eeate ie ee een 
435 East Fork of Hood River near Mount Hood.. 
436 East Fork irrigation canal near Mount Hood 
437 Hood River at Powerdalens 22) ees 
* 438 West Fork of Hood River near Dee..............-- 
439 Pacific Power and Light Company’s tailrace 
MCAT ELO OG ALVES eet ee 
*4310 Hydro flume near Hood River ....-..---...--2...---.- 
454 Sanda Rlver near Marni ti is 2a est ose | 
4511 Bull) Run River near. Bull Run iS Se 
4515 Little Sandy River near Marmot .......-......----- 
*4516 Clear Fork of Sandy River near Welches.... | 
4517 ost “Creek “near Brightwo0ds2c2: ss. eens ee 
4519 Sandy River Canal near Marmot ...-.-....-....-.-.- 
462 Youngs Riveranear VAStoria, oie eec cox -teent 
bas Middle Fork of Willamette River at Jasper.. | 
Hb VV lamette RIVieRr vat asa Varese ne eee ee eee 
516 Willamette River. at (Salém (2052) nee | 
517 Willamette River at Oregon City ...-.--..--.....-- 
522 Salmon Creek near Oakridge ....---.-2...22----2..--2- 
* 528 North Fork of Middle Fork of Williamette 
Riversnear Oakridge ise. 5 ee eee 
* 533 McKenzie River at Clear Lake .......-.22.-.21..2..... 
534 McKenzie River near McKenzie Bridge ........ 
* 536 McKenzie River near Springfield --......--...-..-- 
Sear Hugene Power canal at Walterville -.......-....... 
553 North Santiam River near Niagara ...........-.- 
555 Santiam »River, wt: Jetrersom. 5: coeet eee 
593 Clackamas River near Cazadero ......-...-..-.-.--- 
598 Oak Grove Fork of Clackamas River at 
RT) Gee EI Sec es ay See Tei Woe Rp che ee 
599 Oak Grove Fork of Clackamas River at Tim- 
ier abthy. AWleadows sa eee eee eee 
724 Rogue. River near "Wolo gs... eee eee 


| 


Extent of Records 


ager 
oe) mannuertenamneoneacnueenenals | Total years 


bo 


wo ne ' 
BH Cc HODMRORWR WONNSCHHWWONO! 


= 


Hb 


a 


(months) 


During biennium 


Number of 
Measurements 
te 
A | 
>, 3 
ao: oO 
Se ® 
HS QA 2 
Sap Dat 
RQ oS) 
3 Seis. 
bo > 
Ms ae 
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=o 


oe 
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ray 


pee 
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STREAM-GAGING STATION IN OPERATION—Continued. 
October 1, 1914, to September 30, 1916 


| | 
Number of 
| | Extent of Records Siadanremcats 
Cet: 
File | | 4 to 
No. Station and Locality (eran acl = 
hebig BS oe z 
P. to ry eat te 
pa Sa R22 | 88 
\ o Qe BS bb 
qa Qs Os 
* 797 South Fork of Big Butte Creek at Butte Falls Pisa 3 1 2 
729 Little Butte Creek near Eagle Point ............ 9 24 5 5 
7236 Little Butte Creek near Eagle Point ~........... 9 24 5 | 5 
*7210 | North Fork of Little Butte Creek near Lake- | | 
CH a) 5) Fe toa Me anaes Bs aL ae needs Wipe cea. eek bela aby Saba UES Re 3 4 0 6 
(215 California-Oregon Power Company flume | 
PCA EE TOSD CCU re ese Aten er ee Mite nee Sar San 24 4 0 
', 7229A | Rogue River Valley Canal at intake ....:......... 3 13 2 5 
‘7229C | Rogue River Valley Canal at Bradshaw drop 3 LZ, 0 | 3 
(ira rtil Rogue River below Prospect .....-......-......-2..... 2 24 3 | 0 
7232 Bear Creek at. Medford in eee Qi a lis Gots 
toon. | poenix ‘ditely ath Talent iii ee cs es 1 6 1 6 
*7234 | North Fork of Little Butte Creek at canal | 
ea BEM cdo ci Sinai li We dY SULA SGT SR ee ee Ra IM Sid da 1 6 1 1 
7235 Dead Indian Creek near Ashland .................... iL 4 2 3 
732 South Fork of Coquille River at Powers........ BES 1 3 0 
834 Beaver Creek at damsite near Ashland............ 1 4 3 2 
837 WoodtRiver at hortrmamath eee. ny 24 5 9 
838 Four-mile Creek near Odessa ..-...-.2..-22.------+-- 5 | 24 1 4 
839 Lower Klamath Lake near Brownell............-- 7 Vy lh) SE: a 
8311 Klamath River at Spencer Bridge near Keno 3 24 2 8 
8312 Keene Creek near Ashland ......:...........-.-.-..--- a 3 2 2 
848 4 Willamson ;River’ at. Chiloquin “2220 2022-2022: 5 24 4 5 
845 Spravues River near praina (ij. ee ee 3) ae 17 2 8 
847 Spracsue. hivercat. Chiloquin 2252). fees 5a 24 9 8 
849 SVC RIVET WN Cavin Wein (52s ee ee ae 5 | 20 2 11 
8410 | Crater Lake near Crater Lake Postoffice _.. 4o.4 SRM ec Lae aN. Tay 
8413 Modoc Point Canali near Chiloquin ...,............ 2 | 10 4 8 
* 916 Twenty-mile Creek near Warner Lake ........ ra 12 ily 0 
* 918 Deep Creek at Bigi Valley: i.2.cliie ck 5 | Ve. Tris 0 
* 919 Deep? Creek at: Adele 1 2 eee tee. 6 12 4 0 
#9111 Camas Creek near Lakeview ..............-2...22.-2.- 3 4 8 0 
9112 Dida reels Near «Lia KeVie Wi oie ec cede on eeseon eas 2 7 7 0 
*9114 PHoneyi Creek) near) Plushie es) eee aie 6. | 3 Li 0 
923 Chewaucan River at damsite near Paisley.... at 24 0. 2d 
924 Chewaucan River at Paisley -...................-..-..-. I 24 oe aZ 
926 Chewaucan River at the Narrows .........--.---- Bedi 24 Be io bf 
927 Chewaucan River at Hotchkiss Ford ............. a4 24 Be 05 
742 North Umpqua River near Glide .................... 1 13 3 3 
745 Umpqua: River near Elkton -22.2-2.... 2S ce be eae 24 a0 1 
* 747. | North Umpqua River at Boundary ere 
BGC LO Tie ions o es ece c ea Pee, Ue Se Ye 6 f 2 
7412 Mill) Crecktat? Loon Lakerti vats ees) cle ie uf 18. 0 30 
*7413 North. Umpqua River near Oak Creek .......... 10 12 24 0 
7414 North Umpqua River at Ireland Falls.......... 4 | 18 Sal 2 
B54 North Fork of Wilson River near Tillamook 3 14 7 0 
* 756 Wilson River near Tillamook ......-2...2...22...2:.-.., 1 12 4 0 
813 Drew’s Creek near Lakeview .............--.-2.-------+- 8 24 4 4 
814 Drew’s reservoir near Lakeview ....-......2...... 4} ye 0M | ha aes A PERE L. 
818 Cottonwood Creek near Lakeview ................. 8 124 3. 0 
819 Thomas Creek near Lakeview .....-..........-.....-- 5 | 24 2 0 
8110 North Drew’s Canal near Lakeview .............. 3 13 3 | 5 
822 Tule hakesnearkrwMerrill tics i Sere! 12 Dr eerla ec bo | pyeake 
* 826 Host. Rivers aboves Olene fix oiesee Vig Se oen 8 On seel:2 
827 Lost Riverwat aw ilsonw Bridge ....2:.-..-.ie- ees em b? ne Ol eter ice 
828 Lost River diversion’ canal <.c2:..-....2...s0022..! Dodie Boh 19 oa! 0 
8211 Millore Creck, near Worecila vine. ose See 12 24 Lay 6 
8212 Sg CRTs TOG Le HONE? pi. <Ricatacnseottanctar tas due taante teed 10 OD) seid 


Sig. 6. 
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STRHEAM-GAGING STATIONS IN OPERATION—Concluded. 
October 1, 1914, to September 30, 1916 


NANOoonwoororFcCgnwnrkwWWwueS 


Extent of Records eee 
| S 
File ; 3 = te 
No. Station and Locality + a e 
s BS og é 
> wd as ES 
o z= S Ae aS) 
3 og a) ~ 8 
a Ax as as 
pea See EA Sail T tee See 
831 HAT SCAN Al Px TAINeat baal Gus vecreeeor yee |e 6 ah 15 
$32 Upper Klamath Lake near Klamath Falls....| 11 ae Wa ha ea Hele 
833 Dink RiveriacemMamath Wallsty ool ke iS 24 1 8 
928 Conn ditehuneare Paisley Mer Sty sees. on eal as 3 15 1 22 
929 Smalls: Creeky ate Parsley) ceo ware wales Lae 3 24 il 29 
9210 Bagley: ditchrat seas Sys wee ow at ue walle 3 24 iL 24 
9211 Jones-Innes Z X ditch near Paisley .............. 2 24 0 23 
943 Silver Creek near Silver Lake.........................- 11 24 9 
953 Donner und Blitzen River at P-ranch .._.._.... 8 24 4 
954 Mud iCreek tnéar WDiamond yea eee 6 24 4 
955 Bridge: Creek, near, Diamond (221.23. a 6 24 4 
957 Keiger Creek near Diamond ~......-0000.- | 6 6 3 
* 958 Cucamonga Creek near Diamond ....:............-.. 2 4 2 
959 McCoy |Creekinesr Diamond (2... 6 6 6 5 
9510 Donner und Blitzen River at grain camp.....- 2 5 5 
9511 Buena Vista: Canal sathintake 20 a 2 3 5 
9512 Donner und Blitzen River at mouth......-......... 1 6 7 
* 965 Silvies River:near Silvies -.....22202..2222222220222222---- 6 3 2 
966 Silvies; River near Burns oc eee Re 11 9 vi 
968 Silver Creek above Riley .-.-..2..-22.0.0.2202222...2.2-.- 9 5 2 
#9610 West Fork of Silvies River near Lawen.......- sue 3 6 
*9611 East Fork of Silvies River near Lawen.......- he 3 6 
9612 Mud Lake outlet near Narrows ..2.........2.--2.-.-- 1 4 4 
977 Home Creek near Narrows .....--.---.---.------------+- 3 9 3 
TStSalrE LS 6eSta ction Sy) |! ee ewe eee ee ee Ba mee ee 


* Station discontinued on or before November 30, 1916. 


NotEe—Under total records available, a partial year covering more than six 
months or the whole of the flood season has been considered a whole year. 


The amount of money spent by irrigation and power companies and 
other cooperating agencies has been greater during the past two years 
than at any previous time. This has resulted in an increase in number of 
stations in important areas, such as Rogue River Valley, the Chewaucan 
River Basin, and Harney Valley. 

About fifteen engineers in various parts of the state make current- 
meter measurements at more or less regular intervals on stations reported 
by the survey; these results are accepted as though made by a regular 
hydrographer. Their work is supervised and checked by engineers of the 
Geological Survey, and these measurements are of great assistance in com- 
puting results for a considerable number of stations. 

During the past biennial period a total of $32,506.76 has been expended 
by the state and federal governments for hydrometric investigations in 
the State of Oregon. 
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STATE EXPENDITURES FOR HYDROMETRIC WORK 
December 1, 1914, to November 30, 1916 
Dec. 1, 1914—-Unexpended balance: 


PUNE DI SODETALIOL ©, suscueee ce Pome eer ee sae LIRR IGS 8 ral od $ 701.39 
STAN: COUT ey Oly ue Sew RSE DEE es A areas eye. eee aan e 2,963.58 
Lie 8 90 Ack dae ht. dak aie: ESS Cp ohms sy ALE aL ES, FC a $ 3,664.97 
Additional allotments: - 
anew! cLoA he. Survey sfund) (19 i52 tas ) iti ae Se $2,500.00 
PMS Ste OL Oy aD GODM ATOM .evree ho. o2V. eeulea ay SCs eet esl he 5,000.00 
Tana r yee Lol GS Vie ys Pl CVO, tax ihc tee hs SEU ee 5,000.00 
plecytcallumee neers satel et ear se Pace meee: eae Ue gent tac a eA ee 12,500.00 
PL OtA bp OLIIeN tigate: Ceaser toe ann, eae Jeeaepenea hye Seale $16,164.97 
Nov. 30, 1916—Unexpended balance: 
Polos OMA DDEODMIC WOM cope eis. s. tte eae; Sa oes a aece less. $ 329.04 
er lebeat tes ial 6 0 21 6 WE aap shee ae ana eae ebUhn sPeuRtteneLUU oyu crduUgatsbuacciEausSapate 1,765.13 
2,094.17 
OLA State :expenGgiturew. 4 ial. jedi eels ete $14,070.80 


FEDERAL EXPENDITURES FOR HYDROMETRIC WORK IN OREGON 
December 1, 1914, to November 30, 1916 


U2S, Géological Survey, district. charges.sc-..2 2.2 ig ose lees dece ssn, $ 8,999.93 

U. S. Geological Survey, Washington office, computations 
ATL EEMATI PTET STR A ERO TIS tere ley ne eee ea RO IE RRO 8 3,000.00 

U. S. Geological Survey, publishing data (estimated) .-.._........ 4,000.00 

TiS. TG 26 WETS g WBSESTSS th Ya eS ee TUR bee foLLU A 28 es hn eo eh ame Ons Nar 1,441.80 

mee ELec aia tion SCL VECC ye ee ET EN mea Lee ee 994.23 
TLOLaAloLeCQCVaLweOx DCN a1 ture See ee Ue age Re so) eh $18,435.96 


Estimated value of records furnished by private parties, 
municipalities and other State and Federal bureaus, 


FEW EXO RGN Beet. Tusa Oe MENT NERS, Lt ite Ue A nh ganas UE ae Ob Recall NUR Lea a 12,500.00 
Boh Ganl HOT CO sit renee heme ctr Ue EMM NUD i atin amet Ns 2s eal Sele Ae ae 4 $38,006.96 
Wi shit StonmcOrliceneGxpemsesy ma. ai 22 uk ae 7,000.00 

CCEA TCU D Geli pcre cement Le Namco otek gO Re A ee Sh Ek $45,006.96 


Thus, for the expenditure of about $14,000 state funds there has 
been secured over $18,000.00 from the three government bureaus. In addi- 
tion, data secured by cooperating parties and valued at more than $12,000 
have been made available for public use. The records obtained are equiv- 
alent to 235 station-years, and the average field cost is about $162.00 per 
twelve-months’ record. Detailed studies of the cost of the hydrometric 
work in the state were made for the federal fiscal year ending June 30, 
1916. The total cost of field and district office work was $181.00 per 
year’s record, compared with $225.00 as the average cost for the whole 
United States. 


Costs were divided as follows: 


Per cent 
PMelaaswoOrky  OperatlOtia Anadninal Meenancen ie. asectn wu e te Morr een eV peeled 60.5 
MOssrverencin clu ded-aiier cu Vici) = eee arte tee tla ae sree ie Aim ly io wh Tak cg 17.5 
BETES ECU CLL eases reer a a a Oe Le TS NELLY AA SN MES aM OM LR ge Len aes Ce ak 
UAL ER AE RE Raha TAC ra, pee re fMRI plans CRUEL elk Abr yp De OH -r4R IM Cee body Ge NHR tape Oe ne 
TRYST) “LECOEORAE,aP IEE Se ET ee ARB ca NI IDR oR ie SM aos Fe Na “PR ap eC et a 20.2 
Purchases of equipment 2 ts Bes AP AM CS aR aba ee 2 De he Ma, SIAR VN 1033 by Sc ORR aR Pe eee 2.9 
«UN ig shat etnies SRS a BC i ea GU Se Sa MSE er eT 100.0 
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The scope of work during the past two years has been slightly less 
than that of the two years previous. The reduction in the amount 
appropriated by the last legislature for cooperation with the United 
States Geological Survey necessitated a decrease of about $4,000 a year 
in the allotment for hydrometric work. The number of stations maintained 
has not been proportionately reduced. Field work has been generally kept 
up in 1915-16 at the expense of office work, with the result that the com- 
pilation of reports is nearly a year behind. Unless the funds available 
for stream gaging are increased, it will be necessary to curtail field 
work materially and to reduce the number of stations by about one-fourth. 


RECOMMENDATIONS 


The statute makes it the duty of the State Engineer to make such 
recommendations for legislation as he deems necessary, and it seems equally 
as important that attention be called to the fact that a statute is being 
successfully administered and that any change or alteration might jeopar- 
dize valuable rights. The Oregon water code has stood the test of severe 
litigation and has now been passed upon in every important particular. 
Titles to water in Oregon and the administration of our water rescurces 
are now grounded in a statute which has the sanction of the Supreme Court 
of the United States. It should not therefore be amended unless it becomes 
necessary to meet new and unforeseen conditions. 

The cooperative irrigation plans and estimates of cost as herathtore 
mentioned, will lead to the development of several of these projects by - 
private capital under the Irrigation District law, such as the Malheur 
and Ochoco projects. 

Ultimately these investigations will lead to an extensive construction 
program when our rural credits legislation is perfected, and a compre- 
hensive State-wide irrigation policy has been adopted perhaps in coopera- 
tion with the United States. 

Pending such development program there should be no break in the 
water: right records now being kept by the State Engineer’s office in 
order that there may be no chance for litigation over any water rights 
initiated since February, 1909, when the water code was adopted. Fees 
from water permits will cover the cost to the public for this work. 

Adjudication proceedings for the determination and recording of water 
rights initiated prior to such date by the State Water Board should be 
vigorously prosecuted and ample funds provided. This expense is only 
partly offset by fees collected. 

When active development starts, it is too late to secure such records, 
which are so essential as a basis for financing and planning the con- 
struction of projects, and for protecting water users thereafter. 

Owing to the fact that the irrigation district law has been subjected 
to so many and in some cases conflicting amendments, and the fact that 
additional amendments appear necessary, it is reeoommended that the present 
irrigation district law be repealed and a complete new statute enacted. 

In any large undertaking there are many obstacles to overcome, many 
delays and uncertainties;, the improvement of the Columbia River will 
prove no exception to the rule. It is difficult to recommend any definite 
action at this time. We should be in a position to take prompt and effective 
action when the present desirability of the undertaking develops into an 
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urgent need for it. A memorial to Congress calling attention to the possi- 
bilities of the Columbia River as a navigable stream and the magnitude of 
the power development which would be incident to its canalization, and 
urging that liberal appropriations be made for the improvement of the 
stream, would serve to stimulate interest in the project and keep before 
the federal officials the merits of Oregon’s project and her claims to have 
it developed. . 

The district improvement act (Chapter 172, Laws of 1911) should be 
so amended as to render it more flexible with reference to the transfer of 
the control of the corporation and to render the issuance of bonds to pay 
for the improvement optional, and not mandatory. 

The Oregon drainage code has proven generally satisfactory and no 
amendments seem necessary. If, however, it develops that it should be 
amended, extreme caution should be exercised not to disturb the continuity 
of the act, due regard being given to the effect any proposed amendment 
may have on every section of the code. 

The development of Oregon’s water resources depends largely upon 
the knowledge of the nature and extent of these resources and the physical 
characteristics of the state. This information is secured through hydro- 
graphie and topographic surveys, which in the past have been carried on 
in cooperation with the United States Geological Survey. Owing to the 
present financial condition of the state, no substantial appropriation for 
this purpose can be urged. It is to be hoped, however, that this work will 
not be discontinued entirely. 

Under Sections 6661 and 6662, Lord’s Oregon Laws, the State Engineer 
is authorized to inspect dams constructed or under construction, and it 
would seem that this authority should be so extended that the State 
Engineer be given the authority to pass upon the plans of any important 
structure of this nature before the same is constructed. 

Attention is called to the suggestion. of the superintendent of Water 
Division No. 2 relative to an amendment to the statute fixing the status 
of water masters with relation to county courts. 
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